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PREFACE. 


This  work  is  intended  as  an  aid  to  the  stndent  or  medical  prac- 
titioner when  broaght  face  to  face  with  coses  of  paraJysis  of 
different  kinds. 

In  special  treatises  all  that  is  known  of  the  several  forms  of 
paraljrsis  may  be  set  foHh  in  tho  fullest  manner.  That  is  not 
vliftfelias  been  aimed  at  here.  The  author's  endeavour  throughout 
>ia9  been  to  fncilitate  diagnosis — to  explain  and  guther  up  the 
essential  points  to  bo  borne  in  mind  by  tho  student  or  piiurtitioncr 
when  he  is  c-alled  npon  to  decide  as  to  tho  nature  of,  and  give  a 
prognosis  concerning,  any  case  of  paralysis  that  may  come  before 
him. 

The  rarions  forms  of  paralysis  from  brain  disease,  from  disease 
of  tho  bulb,  and  ftt)m  disease  of  the  spinal  cord  are  now  so 
nnmo)t>u>i.  and  ho  many  recent  advances  have  been  made  to  our 
knowledge  in  these  directions,  that-  some  such  aid  to  diagnosis 
may  well  be  looked  for  by  tUoso  for  whom  this  work  is  intended. 

The  signs  of  paralysis  of  the  different  cranial  nerves  have  been 
pretty  fully  dealt  with,  becauac  the  recognition  of  such  paralyses, 
either  alone  or  in  association  with  paralysis  in  other  parts,  is  often 
a  matter  of  the  greatest  importance. 

A  knowledge  of  nervous  diseases  of  the  kind  now  looked  for 
cannot  be  attained  without  something  more  than  a  superficial 
acquaintance  with  the  anatomy  and  physiology  of  the  brain  and 
spinal  cord :  hence  the  plenitude  of  anatomical  details,  more 
especially,   which  tu*u  absolutoly  oasentiol   in  a   work   like   the 


PEEFACK. 

present.  The  comprehenBion  and  recollection  of  these  hare  been 
facilitated,  as  far  as  possible,  by  the  i*eprodaction  of  a  number  of 
illustrations  mostly  borrowed  from  standard  works. 

Concerning  the  importance  of  arriving  at  a  correct  diagnosis  it 
is  needless  to  dilate.  Without  it,  prognosis  and  treatment  upon  a 
scientific  basis  are  alike  impossible. 

QvBKN  Annr  Stbekt, 

Cavendish  Square. 
June  2Ui,  1886, 
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PARALYSES,     CEREBRAL,     BULBAR, 
AND    SPINAL: 

A  MANUAL  OF  DIAGNOSIS. 


Paralysis  and  conrulsions  arc  oppositp  phenomena,  the  one  depen- 
dent npon  impeded  conduction  of  motor  stimuli  to  mnscleSj  owing  to 
some  morbid  conditioiiB  in  or  acting  upon  certain  nerres,  parts  of  the 
Bpinol  cord,  or  enccphslon  ;  the  other  dependent  upon  an  exalted 
trangmission  of  motor  stimnli  to  the  muscles  affected,  owing  to  the 
existence  of  abnormal  states  of  ccrtnin  portions  of  the  enccphalon  or 
Bpinal  cord,  but  mostly  of  the  forraer. 

Thns  paralysis  is  a  sign  of  defective  action^  convnlsion  a  result  of 
exalted  or  perverted  action  in  some  portion  of  the  nervous  system. 

In  diseases  of  the  eucephalou  convuIsiouB  often  coexist  with  para- 
lyaeB. 

In  morbid  conditions  of  the  spinal  cord  and  of  the  peripheral  nerves 
convulsions  are  but  rarely  met  with,  aod  nhou  they  occur  they  are 
only  very  indirect  cnnsequences  of  such  conditions. 

Paralyses  of  different  kinds  are,  however,  common  and  direct  conse- 
qtienoes  not  otdy  of  dit^eases  of  tbe  encephalou,  but  ultfo  of  the  spinal 
cord  and  of  peripheral  nerves. 

Although  the  word  ftaraljsis  ought,  strictly  speaking,  to  be  limited 
to  the  results  of  disabilities  occurring  in  the  parts  of  the  nervous 
system  whore  outgoing  currents  originate  or  through  which  they  are 
transmitted,  still  cu&tom  has  sanctioned  the  use  of  the  same  term  as 
ft  designation  for  analogous  defects  resulting  from  fnnctional  disabili- 
ties in  sensory  nerves  and  sensory  centres,  or  in  the  intervening  tracks 
for  such  impres.<ions. 

We  must,  therefore,  claim  to  be  allowed  to  speak  hero  of  sensory 
paraIy34>B  as  well  as  of  motor  paralyses.  Tbcsc  two  kinds  of  defect 
are  often  to  some  extent  conjoined  in  tbe  several  forme  of  encephalic, 
ffpinali  and  peri)>beral  paralysis.  The  different  modes  and  degrees  of 
such  asfiOciatioD  conetiluto  &ume  uf  the  principal  differentia  by  which 
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the  extremely  Taried  forms  of  paralysis  may  often  be  disttngnished 
from  one  another,  as  dependent  upon  defect  in  this  or  that  part  of  tho 
nerrouB  &yBt«m. 

Paralyees  arc  almost,  if  not  qnitc,  invariably  canscd  by  definite 
morbid  conditions  appreciable  either  by  the  naked  eye  or  by  the  micro- 
Ecope,  or  by  both. 

Convulsions,  on  the  other  band,  are  in  all  probability  as  invariably 
caused  by  mere  molecular  disturbances,  inappreciable  either  by  the 
naked  eya  or  through  the  microscope.  This  view  is  not  really  contra- 
dicted by  tho  fact  tliat  convulsions  so  often  occur  in  association  with, 
and  as  apparent  consequences  of,  various  organic  diseases  of  the 
brain.  Tlie  organic  disease  does  not  immediately  give  rise  to  the 
convulsion;  it  favours  from  time  to  time,  through  the  intervention  of 
other  tmnatoral  processes,  disorderly  molecular  movements  in  certain 
of  the  nerve  centres,  which  are  the  immediate  forerunners  of  convul- 
sions. 

Neither  of  these  positions  would  receive  the  assent  of  all  patholo- 
gists and  physicians.  Some  believe  that  paralyses  not  unfrcquently 
exist  without  visible  structural  defects  of  any  kind  ;  whilst  probably 
many  could  be  found  who  would  say  that  *  coarse  *  pathological  lesions 
are  often  the  actual  causes  of  convulsions. 

The  causes  of  the  morbid  states  with  which  we  are  now  concerned 
— that  is  the  different  forms  of  paralysea — are  to  be  found,  therefore, 
occupying  the  widest  possible  range  from  the  point  of  view  of  their 
kind  or  nature.  They  extend  from  mere  molecular  or  nutritional  per- 
yersions  through  the  whole  gamut  of  pathological  conditions — the 
commonest  of  which  arc  hiemorrhage,  thrombosis,  embolism,  and  new- 
growth. 

Functional  and  struclnral  morbid  conditions  of  the  cerebro-spinal 
nervous  system  have,  thcrt-fore,  alike  to  be  considered  in  their  relation 
to  different  kinds  of  paralysis.  Instances  of  paralysis  dae  to  mere 
functional  defects  or  perversions  will,  however,  be  found  to  be  com- 
paratively rare ;  and  when  existent  will  be  sometimes  cerebral  but 
perhaps  more  frequently  spinal  in  their  type. 

The  diagnosis  of  diseases  of  the  nervous  system  is  now,  by  common 
admiBsiou,  a  two-fold  problem.  The  locality  as  well  as  Iho  nature 
of  the  lesion  has  as  far  as  possible  to  be  determined.  In  other  words, 
a  Regional  Diagnosis  as  well  as  Pathological  Diagnosis  has  to  be 
arrived  at. 
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It  bas  been  more  especialljr  during  the  last  fire  and  twenty  years 
that  tlitijjatliological  and  physiological  kaowledge  has  been  accumulated 
vhich  now  in  many  cases  makes  the  diagnosis  of  locality  a  possibility. 
Formerly  only  the  outlines  of  such  a  diagnosis  were  attempted ;  at 
the  present  day  something'-  more  is  demanded.  Furmcrly  a  patholo- 
gical diagnosis  combined  with  some  such  outline  of  a  regional  diagnosifi 
was  deemed  bufficient,  and  accordingly  '  softening  of  the  brain,'  '  cere- 
bral ha-'morrhage,'  and  such  like  terms,  were  considered  not  only  aa 
adcqnate  diagnoses  but  as  suitable  headings  under  which  to  describe 
the  results  of  the  pathological  conditions  in  question,  almost  irrespec- 
tive of  the  frequently  profound  diffen-nces  resulting  from  difference 
in  site.  Such  a  mode  of  describing  brain  diseases  was  at  first 
incvitahlo  by  reason  of  the  dcfectiTe  knowledge  of  the  time.  Il  sur- 
rived  perhaps  longer  tban  it  need  hare  done,  and  then  became  n  dra^ 
to  progress.  Of  Inte  years  vigorous  efforts  have  been  mode — and  not 
witliout  a  Urge  measure  of  success — to  put  an  end  to  this  state  of 
things.  Now  it  is  commonly  recognized  by  pathologists  and  physi- 
cians tliAt  the  brain  is  n  congeries  of  many  organs  or  parts,  disease 
iu  which  produces  xery  dissimilar  signs  and  symptoms  ;  and,  simi- 
Urly,  it  is  commonly  recognized  that  the  effects  of  disease  occurring- 
in  different  parts  of  the  transverse  area  of  the  spinal  cord  should  be 
carefully  discriuiinated  from  one  anotlier.  The  recognition  of  the 
different  results  flowing  from  pathological  changes  affecting  different 
longitudinal  levels  of  the  spinal  cord  was  too  obvious  to  have  escaped 
early  recognition,  so  that  to  this  extent  studies  in  localisatiuu  had 

n  commonly  attempted. 

In  fact  the  same  kind  of  precision  which  has  been  long  looked  for 
in  regard  to  the  diagnosis  of  affections  dependent  upon  disease  or 
injury  of  any  of  the  peripheral  nerves,  wo  now  strive — however  in- 
effectually in  many  cases — to  import  into  the  diagnosii*  of  diseases  of 
the  cncephalon  and  of  tlie  spinal  cord. 

In  attempting  to  attain  to  some  such  precision  as  regards  the 
Segional  Diag^nosil  of  encephalic  and  spinal  diseases  wo  are  met 
by  many  difliculties.  One  fertile  cause  of  difUcuIty  is  due  to  the 
fact  that,  beyond  the  particular  signs  and  symptoms  caused  by 
destruction  of  some  given  portion  of  one  of  the  great  nerve  centres 
or  by  irritation  of  the  some  region  ('  direct*  effects),  otlicr  complicating 
seU  of  effects  are  apt  to  he  ]]roducod  in  a  much  more  irregular  manner. 
Tbeee  latter  complicating  signs  nnd  symptoms  may  be  brought  about 
either  in  a  aimple  mechanical  manner  through  the  agency  of  pressore. 
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or  by  Teason  of  plivaiological  rolnlionBhipB  between  the  re^onR  nffecte^ 
and  some  more  or  less  distant  parts,  as  a  consequence  of  Trhich  func- 
tional disturbances  are  caused  in  these  parts,  either  stimulatory  or 
inliibitory  in  their  nature.  ThesB  'indirect*  effects  of  cerebral  or 
cerebellar  lesions  are  sometimes  more  obvious  and  prominent  than  the 
*  direct  *  effects  of  such  lesions.  The  practitioner  of  medicine,  there- 
fore, in  his  attempts  to  localise  disease,  must  not  he  too  strictly  jE^nded 
by  the  teachings  of  the  physiologist.  He  has  to  enJeavoor  to  discri- 
minate the  particular  combinations  of  signs  and  symptoms  which 
appertain  to  lesions  in  different  regions  of  the  enceplialon,  however 
they  may  be  induced.  It  is  of  comparatively  little  importance  to  the 
physician,  so  far  as  his  purpose  is  concerned,  whether  any  particular 
symptom  is  of  *  direct '  or  of  •  indirect*  origin.  His  knowledge  haa 
been,  in  the  main,  slowly  built  up  by  himself  and  others  through  the 
careful  study  during  life  and  after  death  of  typical  and  uncomplicated 
oases  of  encephalic  disease.  The  experiments  of  the  physiologist  on 
lower  animals  often  suffices  to  sharpen  tlie  observation  of  the  physi- 
cian in  detecting  the  signs  of  disease  in  man.  They  may,  indeed,  open 
his  eyes  to  the  existence  of  signs  or  symptoms  previously  unnoticed. 
But  they  do  little  more — we  have  ultimately  to  fall  back  npoa 
ordinary  clinical  and  pathological  observntioivp,  in  our  attempts  to 
determine  the  groups  of  signs  and  symptoms  produced  by  disease 
in  this  or  that  region  of  the  brain  of  man. 

The  variations  met  with  in  different  cases  of  disease  occurring  in 
the  same  part  of  the  cncephalon  owing  to  differences  in  the  extent 
and  suddenness  of  the  lesion  are  almost,  though  not  quite,  as  apt 
to  affect  the  *  direct '  as  the  *  indirect '  symptoms.  Like  causes  should 
produce  like  results — and  this  dictum  ought,  in  the  main,  to  hold 
good  for  the  'indirect'  as  well  as  for  tho  'direct*  results  of  brain 
lesions. 

Thus  we,  as  practitioners  of  medicine,  are  in  a  measure  independent 
of  some  of  those  difficult  questions  which  at  present  perplex  the  cere- 
bral physiologist— questions  as  to  whether  the  symptoms  in  this  or 
that  cerebral  lesion  depend  npon  the  abolition  or  stimulation  of 
function  of  the  part  involved,  or  whether  they  are  due  to  stimulatory 
or  inhibitory  effects  upon  functions  of  distant  parts,  brought  about 
cither  by  obscnre  reilex  agencies,  by  unknown  anatomical  communica- 
tions, or  by  pressure  indirectly  occasioned. 

Under  the  head  of  Pathological  Diagnosis  we  have  to  do  with  a 
distiDct  set  of  enquiries,  and  for  the  most  part  we  rely  apon  evidence 
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of  a  (liferent  cbaractcr  from  tliat  wbicb  gaides  as  in  determining  a 
regional  diagnosis.  Tho  most  important  qacstion  that  presents  itself 
under  tbis  bead  is,  wbetber  we  bavo  to  do  witb  a  merely  functional 
or  vrith  a  structural  disease.  Still,  as  already  intimated,  tbis  is 
a  quc.<3tion  wbicb  vrill  not  mucb  concern  us  in  reference  to  tlie  great 
majority  of  cases  of  paralysis.  Here  wo  bave,  only  too  freijuently, 
to  do  witb  structural  disease  of  one  kind  or  auotber. 

Tbc  diagnosis  of  functional  disease  must  always  bo  arrived  at  by 
way  of  exclusion,  TVo  must  first,  by  tbe  most  careful  examination, 
latisfy  ourselrcs  as  to  tbe  probable  absence  of  all  kinds  of  structural 
disease,  before  wo  bave  resort  to  such  ou  explanation. 

Structural  diseases  tbomselves  are  of  many  di^erent  kinds.  Hougbly 
speaking  tbey  are  divisible  into  two  categories,  viz.,  acute  aud 
cbronio.  To  tbc  former  category  belong  bo^moiTbagCf  embolism 
or  tbrombosis  (softening),  and  inilammatioD  ;  to  the  latter,  pocby- 
meuingilis  (subacute  or  cbrouic),  insular  and  baud-like  sclerosis, 
tumours,  abscesses,  aneurysms,  and  parasites.  Tbe  immediate 
results  of  traumatisms  would,  as  regards  tbe  production  of  paralysis, 
take  rank  in  tbe  former  category  ;  wbile  tbe  more  remote  ctl'ccta 
of  sacb  injuries  would  fiud  a  place  in  tbe  second  category. 


Tbe  sum  total  of  signs  and  symptoms  met  witb  in  encephalic  or 
in  spinal  diseases  is  influenced  mucb  more  profoundly,  other  things 
equal,  by  tbe  locality  of  the  lesion  than  it  is  by  tho  nature  of  tbo 
lesion.  In  other  words  we  should  approach  much  more  closely  to  a 
correct  picture  of  tbe  facts  presented  by  tbe  bedside  study  of  disease, 
if  we  were  to  describe  the  results  of  destructive  lesions  in  dificrent 
regions  of  the  great  nerve  centres  aud  ignore  tbe  particular  nature  of 
tbe  destructive  lesions,  than  if,  following  more  closely  tbe  method 
formerly  pursued,  we  were  to  enter  into  elaborate  descriptions  of 
hiemorrbage  intOj  or  of  softening  of,  tbe  brain,  without  reference  (or 
with  puly  tbo  briefest  reference)  to  tbe  great  differeuces  in  the  sum- 
total  uf  symptoms  as  one  or  other  of  these  pathological  processes  im- 
plicates this  or  that  portion  of  tbe  brain.  From  tbe  point  of  view  of 
aymptomatology  in  fact,  tbe  region  afl'ected  is  of  much  greater  signifi- 
cance than  tbe  nature  of  the  lesion.  Hence  it  might  bo  thought  that 
to  solve  tbe  problem  of  regional  diagnosis  in  any  given  case  is  a 
matter  of  mucb  greater  importance  tbau  to  arrive  at  a  correct  patho- 
logical diagnosis.  Tliat  is  true  ouly  in  port.  It  indubitably  holds 
I,  as  above  staled,  in  regard  to  symptomatology  j  but  from  tbe 
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point  of  view  of  prognosia  and  Ireuluicnt,  in  the  large  majority  of 
caaes,  it  is  of  distinctly  greater  importance  to  be  able  to  make  a 
correct  pathological  diagnosis. 

Not  for  these  reasons  only,  bnt  also  because  of  the  nature  of  the  con- 
siderations which  are  in  the  main  taken  into  account  in  attempting  to 
ajTiTe  at  a  pathological  and  at  a  regional  diagnosis  respectiruly,  prece- 
dence should  be  given  to  the  questions  concenang  pathological 
diagnosis,  when  we  arc  studying  diseases  of  encephalic  origin,  though 
in  the  case  of  paralysis  of  spinal  and  of  peripheric  origin  it  will  be  found 
'iooat  desirable  to  reverse  the  process  and  deal  first  with  the  question  of 
regional  diagnosis.  The  adoption  of  the  former  method  in  investigat- 
ing paralyses  of  encephalic  origin  is  rendered  advisable  by  the  fact 
that  in  the  brain  our  knowledge  of  the  functions  of  its  scvci*nl  parts 
IB  even  less  definite  than  the  corresponding  knowledge  in  regard  to  tho 
spinal  cord,  and  also  because  in  the  brain  the  several  kinds  of  patho- 
logical changes  arc  less  apt  to  be  met  with  only  in  particular  regions 
of  the  organ. 

In  seeking  to  arrive  at  a  pat!tological  diagnosis  we  must 
concentrate  onr  attention  upon  the  following  points  : — Tho  ngc,  sex, 
and  family  history  of  the  patient ;  his  past  personal  history,  including 
diseases  and  accidents  experiertce<I,  occupation,  habits  and  mode  of 
life;  his  state  of  nutrition  generally,  and  especially  tho  condition  of 
his  heart  and  arterial  system  ;  the  date  of  the  first  signs  of  his 
present  illness,  together  with  its  rate  and  mode  of  increase;  the 
precise  nature  of  the  signs  and  symptoms  preseuted  at  the  onset  of 
the  patient's  illness  and  at  subsequent  stjiges.  Information  concerning 
such  facts  must  be  supplemented  by  a  thorough  examination  of  this 
condition  in  regard  to  nervous  ftinctions  at  tho  time  of  his  coming 
under  observation  (which  will  often  be  not  during  tho  first  stages  of 
bis  illness).  All  such  data  Lave  to  be  taken  into  account;  and  then 
the  net-total  of  resulting  information  hos  to  be  mentally  compared 
with  what  we  know  concerning  the  several  possible  pathological  causes 
of  such  kinds  of  disease  in  order  that  we  may  judge  which  of  them 
has  been,  or  has  most  probably  been,  operative  in  the  case  under 
consideration.  Occasionally  it  happens,  and  this  is  more  especially 
tihe  case  in  regard  to  certain  spinal  paralyses,  that  the  problem  of 
pathological  diagnosis  is  very  much  simplified,  and  also  that  it  may  be 
settled  in  the  main  from  a  mere  study  of  the  patient's  present  condi- 
tion— thot  is  froui  the  oh uracteri sties  of  the  establishod  disease,  coupled 
with  some  information  as  to  its  rate  and  mode  of  onset. 
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"111  &ee1c!nfi;  to  amVo  at  a  regional  diagnosis  we  must  bo 
^ided  in  the  main  by  the  moults  of  the  falleat  examination  of  the 
patieut*H  actual  condition  as  regards  degree  and  range  of  motor 
panUysiR ;  degree  and  distribntion  of  sensory  impairment,  if  any; 
degree  and  kind  of  impairment  in  the  functions  of  one  or  other  of  the 
cranial  nerves  ;  integrity  or  the  reverse  of  speech,  and,  if  dofectiro, 
fthe  precise  natnre  of  the  defect;  impairment  or  not  of  deglutition; 
the  mental  condition  of  the  patient ;  the  degree  of  control  over 
spbincters.  The  sum-total  of  rebults  thus  obtained  must  be  viewed  in 
the  light  of  previous  clinical  experience,  illuminated  by  oar  knowledge 
of  the  anatomy  and  physiology  of  the  ncrrons  system,  and  of  tiie 
topography  of  its  several  parts. 

Having  arrived  at  a  regional  diagnosis  in  the  manner  above  indica- 
ted, it  is  possible  that  this  regional  diagnosis  may  reflect  some  light 
npon  the  pathological  diagnosis — because  of  the  known  proclivity  of 
certain  pathological  conditioiis  to  occur  in  soiuo  rather  than  in  other 
regions  of  the  nervous  Bystem. 


PRELIMINAEY    REGIONAL    DIAGNOSIS. 

Paralysis  of  anygronp  of  innseles — those  of  the  limbs  or  elsewhere, 
and  howsoever  occasioned — may,  of  course,  be  complete  or  Jncomidete  ; 
and  it  may  be  as  well  here  to  add,  that  it  is  the  incomplete  forms  of 
paralysis  in  the  limbs  (cases  of  '  pare  sis'  as  they  arc  often  termed) 
which  are  most  apt  to  be  confounded  with  certain  weaknesses  or 
motor  defects  due  to  joiut  disease.  It  is  obviously  a  matter  of  6rst 
importance  to  be  clear  whether  wo  have  to  do  with  a  case  of  paralysis 
or  not — and  it  may  be  laid  down  ns  a  general  rule,  tliat  the  cases  most 
likely  to  inspire  a  legitimate  doubt  on  this  subject  will  be  those  in 
which  the  paralysis,  of  whatsoever  kind,  is  incomplete  rather  than 
complete. 

It  has  long  been  castomary  to  make  a  mere  preliminary  regional 
diagnosis  in  cases  of  paralysis — that  is  to  decide  in  the  first  case  what 
great  division  of  the  cerebro-spinal  nervous  system  is  in  fault.  This 
kind  of  preliminary  diagnosis  is  usually  very  soon  and  very  easily 
made  by  those  who  have  been  accustomed  to  observe  cases  of  nervous 
disease  ;  etodents,  however,  and  some  young  practitioners  occasionally 
experience  diflicultios  iu  arriving  at  a  positive  opinion  even  on  this  pre- 
liminary problem. 
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It  is  necessary,  therefore,  briefly  to  consider  paralysis  in  general, 
and  the  mode  of  distingaishiDg  its  primary  divisions. 

A  Iu&6  of  the  power  of  rolantarily  exciting  the  contmotion  of  one  or 
more  muscles  ie  the  essential  condition  met  vrith  in  all  forms  of  motor 
paralysis.  And,  similarly,  a  loss  of  the  power  of  transmitting  im- 
pressions (either  those  of  the  special  senses  or  those  of  common 
Bensibility)  from  the  several  sites  in  which  they  take  origin,  inwards, 
or  inwards  and  upwards,  to  those  parts  of  the  brain  that  are  concerned 
with  their  realisation  in  conscioosness  is  what  is  commonly  knowa  as 
'sensory  paralysis.' 

For  practical  purposes  the  several  kinds  of  paralysis  are  divisible 
primarily  into  three  distinct  categories,  based  upon  the  situation  of 
the  dnmage,  lesion,  or  defective  activity  by  which  they  are  occasioned. 
We  have,  therefore : — 

1.  Paralyses  of  EiiOKPtiALio  Obioin, 

2,  Pa&alyses  op  Spinal  Orioin, 
S.  Pabaltseb  of  Pekipheuiq  OaiGiK, 

according  as  the  caase  is  one  which  operates  npon  or  within  some 
part  of  the  great  centres  within  the  cranium,  upon  or  within 
some  part  of  the  spinal  cord,  or  upon  or  within  some  one  or  more  of 
the  nerve  trunks,  in  portions  situated  either  inside  or  outside  the 
cranio-spinal  caual. 

To  which  of  these  categories  does  the  case  before  us  belong  ?  Thia 
is  the  primary  or  preliminary  diagnosis  which  has  to  be  made.  In  the 
great  majority  of  instances  it  is  capable  of  being  made  with  great 
certainty,  lu  considering  it  the  studt-nt  or  practitioner  must  bo 
guided  by  the  more  or  less  exact  agreement  of  the  signs  and  symptoms 
presented  by  the  case  before  him,  with  one  or  other  of  the  following 
combiuatiuiiti  of  signs  and  symptoms. 

1.  Paralyses  of  Encephalic  Origin.— These  may  or  may  not  be  ushered 
in  by  an  apoplectic  attack,  or  by  an  epileptiform  fit  or  a  series  of  them. 
The  paralysis  is  usually  confined  to  one  half  of  t ho  body,  though  only 
certain  parts  of  this  arc  affected,  namely,  more  or  less  of  one  half  of 
the  face,  with  the  arm  and  the  leg  (either  completely  or  incompletely) 
on  the  same  side,  while  the  muscles  of  the  trunk  are  comparatively 
little  iiffectc'd.  Where  tho  paralysis  is  incomplete  the  arm  is  commonly 
more  affected  than  the  leg.  Except  where  loss  or  impairment  of  con- 
sciousness still  exists,  or  where  both  sides  of  the  brain  are  aiTected,  the 
patient  almost  invariably  retains  control  over  tho  bladder  and  rcctom. 
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The  common  sensibility  of  the  affected  half  of  tlie  body  may  for  a 
shorter  or  longer  period  from  the  commencoment  of  the  iUneBS  be 
more  or  less  dimiaished.  The  electrical  irritability  of  the  paralysed 
muscles  is  not  notably  altered.  Tho  saporficial  reflexes  may  be 
•diminished,  and  the  deep  reflexes  may  be  exalted  on  the  paralysed 
side  of  the  body. 

These  are  the  general  characters  of  a  form  of  paralysis  commonly 
known  as  Hemiplegia.  It  is  met  wttli  almost  as  frequently  on  the 
one  OH  on  the  other  side  of  the  body,  and  may  occasiounlly  ofEect  both 
45ide6  simultaneously. 

2.  Paralyses  of  Spinal  Origin.— Tlicse  forms  of  paralysis  almost  in- 
Tariuhly  commence  without  impairment  of  consciousness  or  conrul- 
eions,  though  like  those  of  the  last  category  they  may  be  either  sudden 
•or  gradual  in  their  mode  of  onset.  They  are,  however,  commonly 
characterised  by  their  implication  to  a  variable  extent,  of  both  sides  of 
the  body.  In  the  great  majority  of  cuses  the  lower  extremitie6| 
either  alone  or  with  the  tmnk  muscles  up  to  a  certain  Icvd  of  nerro 
supply,  are  the  parts  that  are  paralysed.  The  arms  are  much  less 
frequently  affected.  It  is  common  for  control  over  the  bladder  and 
rectum,  one  or  both,  to  be  more  or  less  lost.  The  motor  paralysis  may 
«xist  with  little  or  no  impairment  of  sensibility  ;  though  in  many 
cases  sensation  in  one  or  other  of  its  modes  is  defective  in  the 
pftrnlysod  parts.  The  upper  limit  of  defective  or  altered  sensibility  is 
ofi^'U  marked  round  the  trunk  by  a  sense  of  constriction,  or  a  feeling 
AS  if  a  band  were  tied  round  the  body  (*  girdle  seusatiou').  The 
electric  irritability  of  the  paralysed  muscles  may  bo  either  little  altered, 
■or  it  may  be  modified  in  the  manner  to  be  described  subsequently 
(p.  10)  OS  characte  rill  tic  of  the  *  reaction  of  degeneration/  In  these 
latter  coses,  early  and  marked  atrophy  of  such  paralysed  muscles 
commonly  ensues. 

Aftny  of  the  aborc  forms  of  paralysis  were  long,  and  are  stilly 
commtmly  included  under  the  common  name,  Paraplegia.  Doth 
sides  of  the  body  are  usually  affected— equally  or  unequally — because 
of  the  frequency  with  which  the  lesion,  or  cause  of  the  disease,  in- 
volves both  httlves  of  the  spinal  cord.  Where  this  is  not  the  cose,  and 
the  injury  or  lesion  is  confined  to  one  half  of  the  cord  in  one  or  other 
region,  a  condition  known  as  Hemiparaplegia  results,  in  which| 
in  odditiun  to  other  special  characters,  there  is  a  complete  abscnoc  of 
facial  paralysis,  even  though  the  arm  and  the  leg  on  one  side  of  the 
body  (when  the  lesion  exists  high  up  in  the  cervical  region  of  the  cord) 
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may  be  paralysed  in  mach  the  Kame  mnnner  as  thoy  arc  In  hemJplegli 
In  hemiparaj'lojpa,  however,  tho  parnlysia  of  molion  ocrnrs  on  th< 
same  side  as  the  lesion  or  injury  ;   whilst  any  sensory  impairmeut  that 
may  exist  occurs  on  tho  npposito  side  of  the  body. 

3.  Paralyses  of  Peripheric  Origin.— The  majority  of  paralyses  remit- 
ing  from  disensG  or  injury  of  motor  nerve  trunks  are  rendered  com- 
paratively easy  of  recognition  by  the  fact  timt  the  loss  of  power  is 
limited  to  muscles  or  groups  of  mascles  supplied  by  particular  nerves. 
This  circumscribed  nature  of  the  paralysis  is  a  fact  of  great  value  for 
diagnostic  purposes — especially  when  the  loss  of  power  is  complete 
rather  than  partial — because  it  is  in  these  cases  more  particularly  that 
we  are  apt  to  find  another  characteristic  sign  of  peripheral  paralysis, 
namely,  an  nltored  electrical  excitability  of  both  nervo  and  muBcles. 
Where  the  injury  to  or  disease  of  a  nerve  tmnk  Is  well  marked,  so 
that  its  fibres  are  either  severed  or  rendered  in  any  way  incapable  of 
conducting  motor  stimuli  from  the  centres,  it  is  found  that  within  a 
period  of  6-14  days  the  following  electrical  phenomena  may  b« 
detected  : — 

1.  Loss  of  irritability  of  the  afifeoted  nervc-trnnks  to  both 
Faradic  and  Voltaic  currents. 

2.  Loss  of,  or  greatly  dimimshcdy  irritability  of  the  ailocted 
muscles  under  stimulation  by  the  Faradic  cnrrcnt,  together 
with  an  increase  of  their  sensitiveness  to  the  Voltaic  cnrrent 
beyond  that  of  healthy  muscles. 

3.  Also  a  qualitative  change  in  the  irritahility  of  the  afTecteil 
muscles  to  the  Voltaic  current  in  which  the  Anodal  Closure 
Contraction  (A.C.C.)  is  developed  as  easily  or  even  more 
easily  than  the  Cathodal  Closure  Contraction  (C.C.C.)  ;  also 
that  the  Cathodal  Opening  Contraction  (C.O.C.)  generally  be- 
comes more  easily  developed  than  the  Anodal  Opening  Con- 
traction (A.O.C.). 

Those  qnalitative  changes  are  the  reverse  of  those  exhibited  by 
healthy  muscles. 

The  electrical  characteristics  just  cited  constitnte  as  a  whole  the 
so-called  *  reaction  of  degeneration,^ 

To  the  characters  above  mentioned  must  be  added  the  farther^ 
pecoliarity  that  the  niuscles  thus  affected  are  apt  speedily  (within  two 
or  three  weeks  from  the  onset  of  the  paralysis)  to  show  a  market! 
amount  of  atrophy — acbange  easily  to  be  appreciated  in  limb  muscles, 
and  in  some  of  those  pertaining  to  the  trunk,  but  by  no  means  so 
obvious  in  the  muscles  of  the  face. 
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Paralyses  resulting  from  disease  of  sensory  nerves,  special  or  other, 
•re  of  course  characterised  by  the  nature  of  the  special  loss,  or  by  the 
area  over  which  couuson  sensibility  is  impaired  or  lost  in  different 
cases. 

Where  we  have  to  do  with  serious  disease  or  damage  to  mixed 
motor  and  sensory  nerves,  this  is  detected  by  the  recognition  of  motor 
and  sensory  defects  so  combined  as  to  be  compatible  only  with  im- 
pairment of  function  in  this  or  that  mixed  nerve. 

The  above  constitate  the  characters  which  are  in  the  main  to  be 
relied  upon  for  the  diagnosis  of  paralyses  of  peripheric  origin.  Still 
it  must  not  be  forgotten  that  when  the  ganglion  cells  in  the  spinal 
cord  or  medulla  oblongata,  which  constitute  the  nerve-nuclei  of  the 
several  motor  nerves,  are  diseased,  almost  precisely  the  same  effects 
are  produced  as  ii  the  nerve  trunks  had  been  damaged  in  some  part 
of  their  course.  We  may  have,  that  is,  in  each  case,  the  electrical 
*  reaction  of  degeneration  *  followed  by  speedy  atrophy  of  the  affected 
muscles.  Such  diseases,  of  which  acute  spinal  paralysis  and  glosso- 
laiyngeal  paralysis  are  examples,  arc  always  classed  as  centric 
paralyses.  Tliey  are,  it  is  true,  spinal  or  bulbar  in  their  seat  ;  and 
yet  they  are  attended  by  all  the  clinical  characters  pertaining  to 
disease  of  the  nerve  trunks.  This  is  natural  enough  seeing  tbnt 
the  morbid  process  would,  in  fact,  in  such  diseases  as  those  above 
specified,  simply  affect  the  ganglion  cells  at  the  proximal  extremities 
of  nerve  trunks,  situated  in  the  grey  matter  of  the  spinal  cord  or  of  the 
bulb. 

In  the  present  work  we  shall  deal  with  the  subject  of  Peripheral 

nralysis  only  so  far  as  it  concerns  the  nerves  that  arise  from  tho 
centres  contained  within  the  cranium. 


PART    I. 
PARALYSES    OF    ENCEPHALIC    ORIGIN. 

PRELIMINARY  DATA. 

Certain  preliminary  anatomical  data  closely  related  to  the  pro- 
blems inrolrcd  both  in  the  Patholo;;ical  and  in  the  Hegiona] 
Diagnosis  of  encephalic  diseases  ought  to  be  set  forth,  for  future 
reference,  before  actually  entering  upon  the  study  of  these  problems. 

The  information  here  briefly  given,  or  conveyetl  by  the  figures,  will 
aflord  a  necesRary  anatomical  basis  concerning  the  Vaacular  Supply 
of  tlie  Brain,  the  Topography  of  the  Cerebral  Convolutions  and 
Fissures,  and  also  as  to  the  Correspondence  of  the  principal  Fissures 
and  Convolutions  with  definite  external  Regions  of  the  Head. 

These  are  subjects  as  to  winch  an  exact  knowledge  is  now  of  tho 
highest  importance  in  reference  to  tho  diagnosis  of  Encephalic 
Diseases,  as  well  as  in  making  autopsies  and  recording  the  patho- 
logical results  of  such  diseases.  Occasionally,  also,  the  particulars 
given  under  the  last  head  will  bo  found  to  bo  of  importance  in 
reference  to  some  surgical  operation  that  may  be  deemed  advisable  in 
certain  rare  cases  of  diseaso  in  the  cerebral  cortex 


VASCULAR   SUPPLY   OP   THE   BRAIN. 

It  would  be  superfluous  here  to  describe  in  detail  the  source  and 
mode  of  arrangement  of  tlie  great  arteries  at  the  hose  of  the  br&in. 
In  this  situation  they  enter  into  the  well-known  Circle  of  Willis, 
the  normal  arrangement  of  the  Tessels  in  which  may  be  seen  by 
reference  to  Fig.  1.  It  is  well  to  bear  in  miiiJ  however  that  raria- 
tioub  from  this  normal  arrangement  are  by  uo  means  imfreqiiiiuLly  met 
with.  Variations  in  the  size  of  the  two  posterior  communicating 
arteries,  and  also  in  the  relative  size  of  the  two  rertcbral  arteries  are 
■especially  prone  to  occur. 

Our  later  and  more  exact  knowledge  in  reference  to  the  vascular 
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ffnpply  of  the  brain  has  been  dae  in  the  main  to  the  independent  and 
almost  simultaneous  investigations  of  Heubner  and  Duret. 

Henbner  divides  the  entire  arterial  snpply  of  the  encephnlon  into 
two  BTfilems — vie.,  a  basal  and  a  cortical  arterial  system. 

Duret*e  primary  division  is  essenlialy  the  Bumc,  except  that  he  uses- 
the  term  '  central '  to  designate  what  Huebner  speaks  of  as  *  basal.*" 


Fio.  I.  DuoRAH  or  THi  AamiAi.  CncvuLnon  at  tkb  aj>n  of  mm 
Kkcxpoalom  [after  Charcot}. 

CC  IntenuU  carottd§,     CA,  Anterinr  cerebral  artwrioft.     9,  S,  Sylvian  ftrtsri60 
B,  B«i!ar  artery.    CP.  CP.  Posterior  oorpbrals. 


2.3,  3. 4.4,  groups  ot  basal  arleries, 
kl  circle. 


The  (ioitad  lioe  shows  th«  limita  of 


The  Basal  Arterial  System  is  represented  by  the  circle  of  Willis 
and  tho  principal  tninks  of  the  cerebral  arteries  for  a  distance  of 
J-1*  from  ibitt  circle.  From  theee  tnanks  numerous  small  or  very 
small  branches  pass  off  at,  or  nearly  at,  a  right  Angle  and  sink  almost 
immediAtely  into  one  or  other  of  the  important  ganglia  near  the  baso 
of  llie  brain.     Theee  vesecls  arc  true  terniiaal  or  '  end*  arteries  which 
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do  not  anastomose  cither  with  one  another  or  witli  the  vessels  of  the 
cortical  arterial  system.  la  Fig.  1  they  ore  represented  as  forming 
six  groups  (1-4),  the  distribution  of  "which  will  be  considered  further 
on. 

Tlie  Cortical  Arterial  System.  This  system  is  composed  of  three 
large  vessels  on  each  side  which  come  off  from  the  circle  of  Willis, 
yiz.,  1,  the  anterior  cerebral  ;  2,  the  middle  cerebral  (or  Sylvian) — 
both  of  those  being  terminal  branches  of  the  internal  carotid  within 
the  crniiium ;  and,  3,  the  posterior  cerebral,  which  is  derived  from 
the  bifurcation  of  the  basilar  artery. 

Together,  these  arteries  are  dietribnted  over  the  whole  surface  of 
the  brain,  each  having  a  pretty  well  defined  territory  of  its  own, 
which,  however,  is  divided  into  departments  corresponding  with  the 
distribution  of  the  several  seconJary  branches  of  each  pair  of  primary 
trunks.  The  distribution  of  the  vessels  in  these  territories  and  deport- 
ments we  shall  elsewhere  describe  in  detail.  We  mast  Brst  refer  to 
certain  characteristics  common  to  aU  of  them,  and  related  to  their 
mode  of  distribution  over  and  through  the  cerebral  cortex. 

£uch  main  trunk  gives  ofl'  from  two  to  five  named  secondary 
branches,  and  each  of  these  divides  into  two  or  three  unnamed 
tertiary  brauchlets. 

From  the  tertiary  branchlets  proceed  on  each  side  in  the  plain  of 
the  pia  mater  a  multitude  of  fine  filaments.  Duret  says  these  fila- 
ments do  not  anastomose  with  one  another,  though  he  believes  a 
communication  does  take  place  to  some  extent  between  the  termina- 
tions oi  the  branchlets  of  contiguous  areas. 

In  the  pia  mater  therefore  we  have,  (1)  main  arterial  trunks, 
with  (2)  their  branches,  (3)  branchlets,  and  (4)  multitudes  of  fine 
filaments,  the  latter  e8i)ecially  being  distributed  with  the  prolonga- 
tions of  the  pia  mater  which  dip  into  the  sulci.  From  the  third  and 
fourth  sets  of  vessels  multitudes  of  minute  arterial  twigs  pass  inwards 
at  right  angles  so  as  to  penetrate  the  cortex  over  its  whole  area. 
These  ultimate  arterial  twigs  (of  the  Olh  order)  are  commonly  known 
as  nutrient  arteries;  they  are  extremely  slender  and  almost 
resemble  capillaries,  they  penetrate  the  surface  grey  matter  (in  all 
parts  of  the  convolutions  and  sulci)  in  a  direction  perpendicular  to  its 
surface.  Some  are  short,  others  are  long.  The  former  are  smaller 
than  their  fellows  nnd  terminate  in  capillary  networks  witliin  the  grey 
matter  itself  (Fig.  2).  The  longer  twigs  pass  through  the  gr^l 
matter   (giving    offsets    as   they  go   which   communicate  with  ihi 
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capillary  network)  into  the  white  snhstance  bonrath,  penetrating  the 
iutrura  oval  for  a  distance  of  3-4  cenfimi'lres  (Ii''-lJ')' 


FlO.  3.     PXAB  or  DUTRIBUTlOH  OF  AbTXBIBS  IK  TOM  ClBKBBAI,  CoaTIZ 

[iJ  Ler  Duri-t]. 

1«1,  Lon|f  natrient  (or  tncdallnry)  artcricfl;  V,  ditto  In  the  anlctu;  1*.  ditto 
r  Gri'iolet'scoumi-ssuiMl  fibrt'S;  2,  2,  2,  sbort  outrlenC  (or  coiticiU]  axteriea. 
illiiry  uetwork  with  ftiirlv  v-iiie  iDoebes  Aituatod  baucuth  the  pin  mater; 
bwork  with  tnore  c.<mpAct  polygonal  meshes  tti'Uated  within  ttie  cortex; 
r,  tniQsjtii^ual  network  wilii  wider  metfaes;  (2,  capillar^  uetwotk  la  tbe  white 
nwUer. 

Towards  the  boundary  of  their  area  of  distribntion  these  nutrient 
igs  of  the  cortical  system  approach  the  terminal  twigB  of  the  basal 
^rial  i^jstem.  But  the  two  sctG  of  vessels  arc  said  not  to  oommn- 
iicato  with  one  another. 
From  the  above  description  it  is  evident  that  in  cases  of  thrombosis 
embolism  occurring  in  vessels  of  the  cortical  system,  the  grey 
liter  of  tlie  cortex  and  the  subjacent  white  matter  are  apt  to  snfifer 
)gothcr — seeing  that  they  derive  tlieir  blood  supply  from  the  same 
lutrient  arteries.  The  size  of  the  patch  of  superficial  softening  must 
if  course  de^iend  in  part  upon  the  size  of  the  vessel  obliterated; 
Uiougb  it  would  also  be  largely  iofluenced  by  the  amount  and  freedom 
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of  the  anAstomose^  if  any,  existing  between  the  terminal  ramiBcfttions- 
of  this  vessel  nnd  thogo  of  its  ncighbonrs. 

In  regard  to  the  question  as  t-o  the  degree  of  anastomosb  eiisting- 
between  the  vessels  of  the  eorticM  syatera,  opinions  differ,  Heubner 
believes  it  to  be  free  between  the  different  main  vessels  of  the  cortex 
and  also  between  the  secondary  brancheSi  basing  his  opinion  upon  the 
results  of  his  injections.  Tltis  seems  to  be  undoubtedly  true  ia 
certain  persons;  and  the  existence  of  such  a  condition  in  a  case  in 
which  there  is  obstruction  by  embolism  or  thrombosis,  would  permit 
the  establishment  of  a  collateral  circulation,  and,  CQUsequently,  tho- 
Btaving  off  of  softening  of  the  cortex  in  the  area  corresponding  with 
the  blocked  vessel.  Such  an  exemption  from  softening  undoubteiUy 
occurs  in  certain  cases  of  arterial  obstruction,  as  post  mortem  exami- 
nations have  shown.  Heubner  mniutains  that  the  anastomoses  are 
effected  through  vessels  not  less  than  a  millimetre  in  diameter, 

Duret,  however,  contends  that  anastomoses  between  the  maiik 
trunks  or  the  secondary  branches  are  either  absent  or  extremely  rare. 
He  thinks  that  communications  are  only  brought  about  through 
terminal  filaments  of  the  branchlets — that  is  through  vessels  which 
arc  not  more  than  j^' — -  J^*  in  diameter.  Even  such  communicotions  hfr 
believes  are  variable  in  number  in  different  individuals.  When  they  are 
pretty  free,  the  vessels  of  the  different  vascular  territories  or  depart- 
ments communicate  with  one  another  at  their  periphery;  and  for  this 
reason  when  there  is  obliteration  of  a  main  trunk,  softening  is  either 
limited  to,  or  much  more  obvious  in,  the  central  regious  of  the 
yascular  area* 

Cohnheim  also  believes  that  the  cerebral  arteries  which  are  not 
true  terminal  or  end  arteries  approximate  closely  to  this  type  — 
that  is,  that  they  have  no  communications  with  surrounding  vessels 
except  through  their  ultimate  capillary  lo<»p8.  Obliteration  of  any 
Buch  vessel  must  lead  to  the  death  (and  consequent  softening)  of  the 
tissues  in  all  but  the  poriphernl  parts  of  the  area  which  it  supplies.  , 
If  a  collateral  circulation  coiihl  be  established  such  death  or  sofioningp 
of  tissue  would  be  avoided,  and  temix>rary  fmictioual  disturbance 
would  bo  tlio  principal  result  of  the  occlusion* 

Details  concerning  the  distribution  of  the  different  vessels  belong- 
ing  to  the  cortical  and  basal  systems  will  be  found  in  the  part  devoted 
to  Regional  Diagnosis,  prefatory  to  a  consideration  of  the  effeoLu 
of  lesions  in  the  different  Encephalic  Regions. 


RELATIONS   OP    nSSTTBES. 
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BKLATION  OP  THE  PRINCIPAL  PISSURES  AND  CONVO- 
LUTIONS OP  THE  CEREBRUM  TO  THE  OUTER  SUR- 
FACE OF  THE  SCALP. 

S^reral  obserrers  have  made  a  careful  stndy  of  the  relations  exist- 
ing between  the  principal  sulci  and  convolutions  and  the  various 
fissares  of  the  bony  croninm,  but  as  these  satures  are  Ireqaently  not 
to  be  felt  through  the  scalp  such  relations  are  of  little  value  to  any 
one  examining  the  head  6x>m  a  medical  or  a  surgical  point  of  view. 
The  realisation  ot'  this  fact  induced  Dr.  R.  W.  Reid  to  make  a  careful 
study  of  the  relations  of  the  principal  sulci  to  the  outer  surface  of  the 
■cslp. 

The  two  fig^ures  which  are  here  reproduced  (Figs.  3  and  4), 
together  with  the  following  abstract  of  lii.s  reeults  give,  therefore, 
information  which  may  be  of  real  practical  value.  Reid  says  his 
method  "  has  been  frequently  tested  on  the  dead  body  and  found  to 
be  accurate,  and  is  merely  intended  to  aGTord,  for  practical  purposes, 
a  general  idea  of  the  surface  of  the  cerebrum  in  relation  to  the 
•calp."  It  docs  not  take  into  consideration  the  shape  of  the  head 
in  difi'ercnt  races,  or  in  those  iudividuals  whose  skulls  present  an 
abnormal  outline  owing  to  pathological  conditions. 

Absolute  accuracy  cannot  be  expected  from  any  such  method,  for 
the  simple  reason  that  the  sulci  are  never  in  any  two  brains  precisely 
alike,  or  the  shape  of  the  head  exactly  the  same  in  all  cases.  Again 
it  mnst  be  remembered  that,  "  as  the  surface  area  of  the  outside  of 
the  scalp  is  greater  than  the  surface  urea  of  the  corresponding  part  of 
the  cerebrum,  any  lines  drawn  on  the  scalp  to  represent  the  sulci  will 
be  longer  thau  the  sulci  themsolros,  and  the  spaces  between  those 
linea  indicAting  the  convolutionSf  will  be  broader  than  the  oonvoln- 
tions  Uiemst'Ivoa."  Still,  Iloid  shows  that  by  taking  large  and  easily 
felt  landmarks  on  the  head,  and  drawing  from  these  certjiiu  lines, 
sach  lines  will  indicate  accurately  enough  for  all  practical  purposes 
the  position  of  the  principal  sulci. 


The  base  line,  from  which  all  perpendicular  lines  are  drawu^  mna 
tknjQ^'h  the  lovri-st  part  of  the  infra-orbital  margin  and  the  middle  of 
Ihe  external  auditory  meatus  (Kig.  8). 

The  situation  of  the  longitudinol  fi$8ur€  needs  no  description, 
vfallst  tliat  of  the  transverse  fssure  is  indicated  by  drawing  a  line 
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along  the  superior  cmred  line  of  the  occipital  bone,  from  the  external 
occipital  protuberance  to  the  middle  of  the  external  meatus. 


FlO.   3.      DUUiUH   ILLUSTJUTINii  TUB   POSITION   OF  TBH  PhINCIPAI.  CBBKBa4L 

FI88UBBS   BKIAirTB  TO  THE  SVRFAC*  OF  TBK  SCALP  [uftcr  Rfiid], 

A»  Glabella.  B,  External  occipital  protuberance,  eap.  External  anfoUr 
proceas  of  the  frootol  booc.  fiO»  TnLusTcrse  fiasure.  AB*  Loogicudinal  flaaon. 
6>*.  &s..  Sylvian  fiA>iure.  8y.  h.  Ha.,  Horizoutal  limb  of  fiaaare  of  Sylvius.  Sj.ft,  fta., 
AscendiuK  limb  of  fissure  of  Hylviua. 

DK,  Pfcrpeudicular  lino  from  depreasioc  in  froDt  of  exturoal  auditory  moatos  to 
middle  line  of  top  of  tioad.  FG,  Porpeodicular  line  from  posterior  eod  of  basa  of 
xnaetoid  process  to  middle  line  of  top  of  head. 

FH,  Fissuro  of  Rol&udo.  p.o.  fiti.,ParleU>-oocipit«l  fissure,  -f  Most  promineat 
part  of  parietal  emiDeooe. 

Fissure  of  Sylvius. — To  find  this  fissure  draw  a  line  from  a  point 
one  inch  and  a  quarter  beliind  the  external  angular  process  of  the 
frontal  bone,  to  a  point  three-quarters  of  an  inch  below  the  most  pro- 
minent ]}art  of  the  parietal  euiiucacc.  Measuring  from  before  back- 
wards the  first  three-qnarters  of  an  inch  will  represent  the  main 
fissure,  and  the  rest  of  the  line  will  indicate  the  horizuntal  limb. 
The  ascending  limb  ^ill  start  from  the  posterior  end  of  the  Uac  indi- 
cating the  main  fissure — that  isj  two  inches  behind  and  slightly  above 
the  external  angular  process,  and  will  run  verticidJ^  upwards  for 
about  an  inch. 


BELATI0N3   OF  FISSURES. 
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Fissure  of  Rolando, — To  find  the  fissure  of  Rolando,  aad  at  the  same 
time  the  region  of  the  ascending  frontal  and  parietal  coavolutious, 
first,  indicate  on  the  sarf&ce  of  the  scalp  the  longitudinal  fissure  and 
the  horizontal  limb  of  the  fissure  of  Sjlvius;  next,  from  the  base  line 
draw  two  perpendicular  lines  to  meet  the  Hue  fur  the  longitudinal 
fihsure,  one  (DF,  Fig,  S)  from  the  depression  in  front  of  the  external 
auditory  meatus,  and  another  (FG,  Fig.  3)  from  the  posterior  border 
of  the  mastoid  process,  at  its  root,  Weshall  thus  have  described  on  the 
surface  of  the  hootl  a  four-sided  figure,  bounded  above  ami  below  by 
tho  lines  for  the  longitudinal  fissure  and  horizontal  limb  of  the 
fissure  of  Sylvius  respectively,  and  in  froixt  and  behind  by  the  two 
pcrpe-ndicular  lines.  If  we  now  draw  a  diagonal  line  (FH,  Fig,  3) 
from  the  posterior  superior  angle  to  the  anterior  inferior  angle  of  the 
space,  this  diagonal  line  will  lie  over  the  fissure  of  Rolando.  lu  the 
majority  of  cases  the  fissure  of  Rolando  does  not  actually  run  into 
the  fi&sure  of  Sylvius,  a  convolution  bridging  across  at  that  point ; 
hence  the  luwost  half-inch  or  so  of  the  line  would  cross  this  codtoIu- 
tion.  Id  those  cases  where  the  two  fissures  join,  the  fiasaro  of 
Rolando  would  be  indicated  by  the  whole  length  of  the  Hue. 

External  parieto-occipitaf  Jhsure. — Reid  says  : — "  Tltis  fissure  is 
more  variable  in  its  position  than  any  of  the  other  principal  fissures  of 
ibo  cerebram,  and  consequently  indication  of  it  on  the  surface  of  the 
ficalp  must  be  only  approximately  accurate.  If  we  continue  the  line 
for  the  horizontal  limb  of  the  fissure  of  Sylvius  onwards  to  tlie  line 
indicating  the  longitudinal  fi:>sure,  we  shall  find  that  on  trepbining 
over  the  inner  inch  of  tliit^  line  we  shall  expose  the  external  piirieto- 
occipital  fissure,  or  some  part  of  it  (p.  o.  f.,  Fig.  3).  In  most  cases 
we  have  seen  the  whole  of  the  fit^sure  in  the  opening  thus  made,  in 
others  it  showed  itself  in  the  posterior  half  of  the  oiteuing,  and  in  still 
fewer  cases  it  was  seen  in  the  anterior  half." 

The  position  of  the  principal  convolutions  (and  therefore  of  tlio 
secondary  sulci)  of  the  several  cerebral  lobes  may  now  be  determined 
with  comparative  ease. 

A  line  drawn  from  the  supra-orbital  notch  (situated  at  the  junc- 
tioa  of  the  iimer  with  the  middle  tliird  of  the  orbital  margin)  back- 
irarJe  to  within  three-quarters  of  an  inch  of  the  Hue  for  the  fitssurc 
of  Rolando,  and  parallel  witli  the  line  for  the  longitudinal  fissure,  will 
indicate  the  first  frontal  fissure.  The  frontal  part  of  the  temporal 
ndgc  will  indicate  the  second  frontal  fiiiaure.  The  first,  second  or 
ihird  froutal  coavolutious  will  thus  be  mapped  out.      The  ascending 
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frontal  coDToIutions  will  occupy  a  space  about  threo-qu&rters  of  an 
inch  broad  parallel  with,  and  in  front  of,  tho  line  for  the  fissure  of 
Eolando  (Fig.  4). 


Pio.  4. 


BsLATiTH  Position  op  Fissures  axd  Convolutions  or  tub  odtkb 
BUKFACB  OF  TEK  RioHT  Heuistbbkb  [after  lleid}. 


-f-  Moat  promineot  part  of  parietal  cmineDO«.  a,  Convex  line  boandingp  parietal 
lobe  below,  b,  Cour^x  line  bounOicg  temporo-sphonoidol  lobe  behind.  Ifr. 
First  frontal  oouvoIuLion.  Ur.  f.,  First  frontal  fissure.  f.R.,  Flssare  of  RolaDdo. 
Sj.  f^  SylriiU]  fissure.  Sy.  h.  f..  Horizontal  limb  of  Sylviaii  fissure.  8y.  a.  f.| 
AscoDdin^  limb  of  Sjlviau  fiaeare.  p.  o.  f.,  Pane  to-occipital  fiasure.  i.  par.  f,, 
Intra-panetal  fissure,  an^.  g,,  Aogxilar  gTru».  s.  m.  c.  Supra  marginal  codtoIu- 
tion.  1 1.  8.  0.,  First  temporo^pbeDoidal  uonvolutioD.  1  t.s.  f..  First  tempui 
sphenoidal  fissure.  1  o.c,  First  oocipit&tcoDToIution.  p.  p.  1.,  I'ostero-parietal  lobule^' 

Tho  boundaries  of  the  frontal  lobe  are  obvious;  it  extends 
backwards  as  far  as  the  fissnre  of  Rolando,  and  downwards  as  low  as  tho 
fissure  of  Sylvius.  The  parietal  lobo  is  of  a  V-like  shape, being 
bounded  in  front  by  the  fi:}Sure  of  liolando,  below  by  the  posterior 
half  of  tho  Sylvian  fissure  and  the  pnricto-occipital  fissure,  whilst  in 
the  intermediate  region  (represented  in  Fig.  4  by  the  curved  lino  a) 
its  boundary  is  subject  to  much  variation  iu  diflereut  brains.  This 
region  is  occupied  by  tbo  junction  of  the  postcro-panotftl  lobule  with 
the  first  annectent  convolution  of  the  occipital  lobe,  and  by  the  junc- 
tion of  the  angular  ^yrua  with  the   second  auuectcut  convolutiour 
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The  arrftngemoiit  of  tLcsc  convolutions  is  extremely  variable  with 
regard  to  one  another — "  the  angular  gyrus  usually  projecting  aomo- 
"wbat  more  posteriorly  than  the  postcro-parietal  lobule." 

The  situation  and  direction  of  the  intra -parietal  fissure  is  shown 
Fig.   4    (i.   par.   f.)    and  needs   no   verbal   description.      It   is 


m 


parallel  in  its  anterior  third,  or  thereabouts,  with  the  fissure  of 
Rolando,  and  about  throe-fourths  of  an  inch  behind  it.  "  In  the 
space  above  the  intra-parietal  sulcus  we  shall  have,  in  front,  parallel 
with  the  whole  length  of  the  fissure  of  Rolando,  the  ascending 
parietal  couvulution,  and  behind  the  postcro-parietal  lobule.  The 
space  below  the  sulcus  will  indicate,  in  its  anterior  part,  the  snpra- 
marginal  convolution  (s.  m.  c),  filling  up  the  most  prominent  part  of 
tlic  parietal  eminence,  and,  in  its  posterior  part,  the  angular  gyms 
(mng,  g.)." 

Tlie  temporo-sphenoidal  lobe  (or  as  it  is  now  for  the  sake  of 
brevity  commonly  called,  the  temporal  lobe)  is,  like  the  parietal, 
"  somewhat  difficult  to  indicate  posteriorly,  because  it  becomes  con- 
tinuous there  with  the  parietal  and  occipital  lobes  without  any  difl- 
iinct  line  of  demarcation.'*      "  It  will  be  bounded  above  by  the  line 


Fta,  5.    BuATiOKS  or  Sxvu  awd  Bbaim  [after  Turner], 
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of  tbe  main  tmnk  and  horizontal  limb  of  tho  fissare  of  Sylrins,  below 
by  the  upper  bordor  of  the  zyg^oma  and  a  line  carried  back  from  tho 
posterior  end  of  tliat  to  a  point  midway  between  the  external  occipital 
protuberance  and  the  posterior  bonier  of  the  mastoid  process  at  its 
root.  Tho  anterior  border  or  apex  of  tho  lobe  will  extend  as  far 
forwards  as  the  posterior  superior  border  of  the  malar  bone.  Behind, 
the  lobe  will  be  bounded  by  a  slightly  convex  line  (b,  Fig.  4)  with 
the  convexity  directed  backwards,  extending  from  the  posterior  end 
of  the  Sylvian  line  to  tlie  posterior  end  of  the  line  indicating  the 
lower  boundary  of  the  lobe.  A  line  nmning  about  one  incli  below 
and  parallel  with  the  line  for  the  main  trunk  and  horizontal  ranms 
of  tho  fissure  of  Sylrios  will  indicate  the  first  temporal  fissure 
(It.  B.  f.},  hikI  anotlier  line  about  three-cjuarters  of  an  inch  below  aud 
parallel  with  the  last  will  indicate  the  second  temporal  fissure 
(2t.  8.  f.).  Thus  the  first  second  and  third  temporal  conrolutions  are 
mapped  out." 

The  occipital  lobo  will  occupy  the  remaining  surface  of  the  scalp. 
It  will  be  bounded  above  by  the?  parietal  lobe,  below  by  the  superior 
curved  line  in  its  inner  half — that  is,  the  part  of  the  line  unoccupied 
by  the  lower  limit  of  the  temporal  lobe.  Jntemally  the  line  of  tho 
longitudinal  fi«sure,  and  externally  the  convex  line,  above  described, 
for  the  posterior  bonier  of  the  temporal  lobe  will  bound  it.  Within 
the  occipital  lobe  tbo  first,  second  and  third  occipital  convolutions, 
are  the  only  parts  whose  position  need  be  referred  to,  and  these 
may  be  seen  by  reference  to  Fig.  4. 
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PATHOLOGICAL    DIAGNOSIS. 

GENERAL      CONSIDERATIONS       CONCERNING       THE 

SEVERAL   CONDITIONS   WHICH    CAUSE    PARALYSES 

OP  ENCEPHALIC  ORIGIN. 

We  enatnerate  l><*low  the  several  pathological  caases  of  Encephalic 
ParalyBis. 

Apart  from  tranmatic  caases,  ihcj  are  set  down,  and  will  be  con- 
ftidered,  in  the  proximate  order  of  their  frequency. 

I, — TRArwATKi  Causes  (including  under  this  head  Gunshot  and 

Sabre  Injuries,  together  with  the  effecta  of  blows  aud  falls  of 

diOercnl  kinds). 
II. — RcrTURES  OF  Bloodvesbeiji,  either  on  the  surface  or  within 

tlie   substance    of  the   Brain    (Meniugeal    and    latra- 

Encephalic    Hiemorrhages). 
m. — Orci.csioNB  OF  Bt.oonvKssELH,  either  by  Thrombosis  or  by 

Embolism   (Softening). 
IV. — Ti'Mocns  OF  THB  Bhaim  asd  its  Menikoes. 
V. — Abscbsskb  withik  the  Cranium, 
VL — Mikinoo-Encephalitis. 
VII. — Disseminated  Sclkbosib. 

VIII. — DiLATATioss  OF  BLOODVESSELS  (Aneurysms)* 
IX. — Hn>ATiD  Cysts. 
X. — Cybtigerci. 
XI. — Simple  Cysts. 
Xn. — Covgekital  or  early  Irfaktilb  Pathological  States 

OF  THE  Brain. 
Th«  above  classes  will  be  found  to  Inclade  all  the  organic  caases 
of  paralyses  of  encephalic  origin. 

After  the  effects  produced  by  such  injuries  or  pathological  con- 
ditions in  the  several  parts  of  the  encephalon  hare  been  considered 
wt  ahall  ihen  bo  in  a  position  to  consider  with  more  advantage  the 
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forms  of  paralysis  wLich  are  supposed  to  be  producible  by  mere  fa  no- 
tional perturbations — those  known,  for  instance,  under  the  names 
of  Hysterical  Paralysis  and  Reflex  Paralysis.  Clearly  we  mast  know 
all  the  dififerent  forms  of  paralysis  due  to,  or  producible  by,  definite 
lesions,  before  wo  can  safely  attempt  to  say  that  this  or  that  form  is 
caused  by  functional  perturbations  only. 

Under  the  first  three  classes  are  included  all  the  cases  in  which  the 
paralysis  is  abrupt  in  its  mode  of  onset,  as  an  almost  invariable 
rule.  Tlie  paralyses  pertaining  to  class  VIII  often  do  not  show 
themselTes  at  all  mitil  the  time  arrives  when  the  aneurysm  ruptures, 
and  death  is  imminent.  The  forma  of  paralysis  associated  with  the 
other  classes  hare  all  of  them  usually  a  more  or  less  gradual 
onset. 

The  common  causes  of  Paralyses  of  Enoephalio  Origin  may. 
therefore,  be  ranged  into  two  classes  from  the  point  of  view  of  the 
rapidity  or  slowness  of  their  development. 


Onset  of  Paralysis  Bapid. 
Traumatisms. 
Hcemorrhagos. 
Embolisms. 
Thromboses. 


Onset  of  Paralysis  GraduaL 
Abscesses  and  Chronic  Meningitis. 
Tumours. 

Hydatids  and  Cysticerci. 
Disseminated  Sclerosis. 


L  TRAUMATISMS. 

In  this  class  of  cases  the  widest  possible  amount  of  variation 
exists,  according  as  we  may  have  to  do  with  gun-shot  injuries,  with 
sabre  wounds,  with  the  eifects  of  blows  or  falls  upon  the  head,  of 
diSerent  degrees  of  severity.  Each  case  must  therefore  be  the  sub- 
ject of  careful  stndy  as  it  presents  itself.  In  any  of  them  we 
may  have  to  do  with  fractures  of  the  skull,  with  lacerations  of  brain 
tissue,  and  with  ha;morrhages  upon  or  into  its  substance,  as  immediate 
resnlta,  and  some  of  these  lesions  may  give  rise  to  severe  forms  of 
paralysis.  The  secondary  results  of  such  injuries  are  also  of  a  most 
formidable  character.  An  immediate  consequence  may  be  inflamma- 
tion either  of  the  injured  brain  substance  (C  e  r  e  b  r  i  t  i  s)  or  of  some 
portions  of  the  meninges  (Meningitis),  or  of  both  together 
(Meningo-Cercbritis). 

A  more  remote  result  may  be  the  formation  of  an  Abscess  in 
some  portion  of  the  brain  substance.  The  degree  of  remoteness  of 
this  possible  sequence  varies  much  in  diiTerent  cases.  It  has  been 
known  to  form  within  seven  days  of  the  original  injury ;   in  other 
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tses  not  till  the  lapse  of  several  years.  These  are  extremes  in  both 
liirectioDB ;  the  commonest  ijeriod  wltliiu  which  an  abscess  mauifeBts 
5t*elf  after  an  injury  is  from  G-12  weeks. 

Other  more  remote  effects  of  blows  or  falls  upon  the  head  which 
may  not  begin  to  manifest  tbcuibulves,  purLnps,  for  one,  two,  three  or 
more  years  (though  in  exceptional  cases  it  may  be  earlier)  are 
Tamoars  of  different  kinds  and  Disseminated  Sclerosis, 
It  is  now  commonly  admitted  by  many  ^'ood  authorities  that  tumours 
>{  the  meninges  or  of  the  brain  substance  may  in  certain  cases  be 
initiated  in  this  manner.  It  is  not  a  matter  of  conamon  knowledge  or 
II  admission  that  Disseminated  Sclerosis  may  occasionally  hare  such  an 
^■origin,  yet  this  is  a  view  which  has  been  strongly  impressed  upon 
^Hthe  writer  from  his  own  experience.  Antecedent  severe  blows  or  falls 
^Bcount  for  something,  therefore,  in  arriving  ai  a  diagnosis  of  either  of 
^V  these  formidable  diseases. 


^in 
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BLOODVESSELS, 

MORRHAOES. 

Haemorrhage  into  or  upon  the  surface  of  the  brain  varies  most 

widely  both  in  situation  and  in  amount  in  different  cases.     There  are 

nevertheless   particular  regions  in  which  it  is  more  especially  prone 

to  occur.     Even  whore  giving   rise  to  obvious  symptoms   the  blood 

cflfosed  may  vary  in  amount  from  a  minntc  clot  not  larger  than  a  pea 

occorring  in  the  pons  Varolii,  to  an  effusion  of  many  ounces  of  blood 

which  tears  up   the  substance  of  one  hemisphcro  and  subsequently 

lie  the  lateral  ventricles.     Intra-cranial  effusions  of  blood  may  also 

single  or  malliplu  in  the  same  individual. 

The  iutra-cranial  haemorrhages  that  we  have  to  consider  are  diri- 

Bible  into  two  distinct  categories,  which  for  various  reasons  ro(]mre  to 

e  carefully  discriminated  from  one  auotber.     They  are   I.  Men- 

ngcal     Ua?mo  rrh  ages,     and    2.     Intra-Cerebral     or 

ntra-Cerebellar    Haemorrhages.     Each  of  these  classes 

qcures  some   separate  consideration. 

L  Meningeal  Hiemorrliages.    These  arc  due  either  to  rupture  of  a 
ranch   or   branches  of  one  of  the  meningeal  arteries,  or  else  to  the 
viiig  away  of  some  venous   or  arterial  trunk  or  branch  in  the  pla 
uiater.     At  other  times  a  meningeal  hemorrhage  is  due  to  the  burst- 
ing of  an  aneurysm  situated  on  one  of  the  larger  vessels  in  or  near 
the  circle  of  Willis, 

Memngeal  haemorrhages  tend  to  occnr  at  a  decidedly  earlier  age 
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than  coreltral  or  ccrebvllar  finpmorrhagea.  Even  in  very  Tonnj^ 
cLildren  whose  vossols  nrc  hcnlthy,  bleeding  into  tlie  araelmoid  may 
occtir  from  any  niiusual  amonnt  of  strain.  This  tnkes  placft 
occasionttlly  at  the  time  of  hirtb,  especially  daring  the  mechanical 
congestion  often  inseparnMe  from  prolonged  labours.  According  to 
Crnyeilhier  arachnoid  hfemorrhage  is  the  canao  of  death  in  about  one- 
third  of  those  infants  who  die  almost  immediately  after  birth,  A 
tittle  later  in  life  a  fiimilnr  accident  may  occur  during  paroxysms  of 
whooping-coogh  or  dnring  other  spasmodic  stjites  in  which  the  return 
of  venous  blood  from  the  head  is  imiH^ded.  In  older  children  an 
arachnoid  hapmorrhage  not  inifrequei»tly  follows  falls  on  or  blows 
about  the  head  ;  or  it  may  result  from  the  rupture  of  aneurysms  on 
some  one  or  other  of  the  large  vesaola  at  or  near  the  base  of  the  brain* 
This  latter  event  rarely  tnkes  place  in  individuals  under  fourteen  year* 
of  age,  thoup;h  from  this  period  onwards  it  is  apt  to  occur  pretty 
equally  at  different  ages. 

Such  aneurysms  are  decidedly  more  common  in  males  than  in 
females  ;  nnd  in  respect  to  other  causes  of  meningeal  haemorrhage  the 
disproportion  in  the  same  direction  is  still  greater.  Thus  of  163  re- 
corded cases  of  meningeal  hwmon'hago  collected  and  analysed  by 
Gintrac,  nearly  three  fouiths  -were  males.  If  we  add  to  these  cases 
the  other  77  instances  of  hu'morrhnge  upon  the  surface  of  the  brain 
analysed  by  the  same  author — viz.,  those  produced  by  rupture  of 
aneurysms  on  the  larger  ct>robral  vessels — we  get  a  total  of  240  cases 
of  meningeal  htemorrhage,  which  were  distributed  in  respect  to  age 
in  the  manner  shown  in  the  subjoined  table  (sec  p.  27). 

A  large  arachnoid  hasmorrbage  is  capable  of  producing  sudden 
coma  with  unilateral  or  bilateral  paralysis,  and  may  be  followed  by 
speedy  death. 

2.  Cerebral  and  Cerebellar  HaemorThages.  Bleeding  takes  place 
into  the  substance  of  the  brain  with  great  frequency  as  compared  with 
Ibe  frequency  of  sucb  an  occnrrence  in  other  organs.  This  is  doubt- 
less due  partly  to  the  softness  of  the  brain  and  partly  to  the  fact  that 
the  small  arteries  lie  almost  unsupported  within  perivascular  canals 
of  a  larger  diameter,  which  ramify  with  them  throughout  the  braiik 
substance,  Within  these  canals  the  only  immediate  support  to  the 
small  vessels  must  be  derived  from  the  pressure  of  the  cerebro-spinal 
fluid  by  which  they  are  surrounded. 

The  canals  that  ramify  through  the  substance  of  the  corpora 
striata  are  frequently  three  times  as  wide  as  the  vessels  which  they  con- 
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iaiB,  &s  I  ttaTe  foand  hy  actual  measnrementB.  Sucli  an  ana- 
tomical arrangement  peculiarly  favoara  the  prodnction  of  the  sntall 
miliary  aneurysms  which  have  been  shown  by  Bouchard,  Charcot  nnil 
others  to  be  so  frequent  in  the  cases  of  cerebral  bieniorrhngG  occurring 
in  elderly  people.  These  miliary  aneurysms  vary  in  size  from  a  small 
pin-head  to  that  of  a  mustard  seed.  They  may  occur  in  almost  any 
part  of  the  brain  and  at  times  they  exist  in  considerable  numbers. 
Where  they  exist  the  rupture  of  one  or  other  of  them  may  lead  to 
hffimorrhnge  into  the  brain  at  any  time.  The  production  of  these 
Tascalar  dilatations  is  especially  favoured  by  tlio  previous  occurrence 
of  fibroid  changes  in  the  walls  of  tho  vessels.  Such  changes  how- 
ever, as  well  as  fatty  or  atheromatous  degenerations,  which  are  niso 
very  frequent  in  the  cerebral  vessels,  tend  to  increase  in  direct  pro- 
portion <o  tho  age  of  the  individual. 

The  facts  above  stated  would  seem  to  render  it  possible  that  cere- 
bral hsemorrhages  should  occur  at  almost  any  age,  looking  to  the 
floftness  of  the  brain  and  the  further  lack  of  support  to  its  vessels  of 
whicli  I  have  spoken.  We  might  also  expect  that  these  uiBucnces 
would  become  more  and  more  operative  with  advancing  age,  owing  to 
the  progressive  iDcreasc  of  vascular  degeneration  of  the  fibroid  and 
the  fatty  type  which  this  so  commonly  entails.  Judging  from  tho 
elaborate  statistics  published  by  Gintrac  this  seems  to  be  what  really 
occars.  He  has  published  and  analysed  the  records  of  658  cases  of 
hemorrhage  into  different  parts  of  the  brain,  and  he  found  them  to 
bcthns  distributed  according  to  age.  For  the  sake  of  comparison  wa 
^ve  here,  side  by  side^  the  tabic  supplied  by  the  same  authority  con- 
cerning meningeal  haemorrhages. 
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Childhood,  youth,  or  early  adnlt  age  docs  not,  therefore,  by  any 
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mean8  preclude  the  diagnosia  of  cerebral  Lremorrhage  in  any  gti 
case,  Ihongh  reference  to  the  figures  above  qaoted  •will  bLow  that  at 
thcfie  periods  of  life  meningeal  bsmorrhages  are  proportionately 
mnch  more  frequent. 

On  the  otbcr  band,  as  ve  approach  middle  life  and  old  age,  hee- 
morrbagee  into  the  substance  of  tbe  brain  becomes  more  and  more 
frequent.  Tl»e  diminution  in  numbers  after  the  70th  year  is  only 
apparent,  owing  to  the  much  smaller  number  of  people  who  live  after 
this  age  has  been  attained. 

With  regard  to  the  most  common  scats  of  hsmorrhage  within 
the  Bknll,  it  is  not  easy  to  arrive  at  correct  information  becaaso  we 
are  apt  to  iitid  an  undue  proportion  of  rare  cases  put  upon  record. 
Still  if  we  look  to  large  numbers  wc  obtain  data  of  a  certain  vnhie. 
In  a  totfl]  of  751  cases  of  hfemorrhage  within  the  cranium,  Gintrac 
found  it  recurring  in  difTcrent  situations  in  the  following  manner — 
Meninges,  172  ;  cortical  substance  of  the  hemispheres,  45  ;  middle 
lobes  of  the  brain,  127  ;  posterior  lobes,  33  ;  anterior  lobes,  17  ; 
corpora  striata,  72  ;  optic  thalami,  38  ;  pons  and  cerebral  peduncles, 
70  ;  medullu,  2  ;  cerebellum,  55. 

The  great  frequency  here  indicated  of  hamorrhage  into  the 
'  middle  lobes '  of  the  brain  is  a  very  striking  fact.  But  it  is  in  part 
explicable  by  the  far  greater  bulk  of  the  middle  portion  of  the  brain 
— ronghly  spoken  of  as  the  middle  lobe — as  compared  with  that  of 
the  anterior  or  the  posterior  segments  of  the  bemitphero  ;  though  it 
is  still  further  explicable  by  reference  to  the  mode  of  distribution  of 
the  vessels  to  these  different  parts,  tbe  description  of  which  will  be 
found  further  on.  The  latter  cousidcratiou  also  suffices  to  explain 
the  greater  frequency  with  which  the  posterior  lobes  are  the  seat 
of  hiemorrhagc  as  compared  with  the  anterior  lobes. 

The  frequency  of  the  occurrence  of  haemorrhage  iu  the  pons  and 
cerebral  pednnclea  is  also  striking,  especially  when  compared  with 
its  extreme  rarity  in  the  medulla  oblongata,  IJwmorrbages  in  the 
latter  situation  are  always  minute,  rarely  attaining  the  e.ize  of  a  pea. 
In  these  respects  the  medulla  oblongata  is  rather  allied  to  tlie  spina] 
cord  than  to  the  brain. 

Details  as  to  the  distribution  of  the  blood  vessels  in  different  ports 
of  the  brain  will  not  be  considered  now.  This  is  a  matter  of  con- 
siderable importance,  but  it  will  be  found  to  bear  principally  upon  the 
problem  of  iiegtouol  Diagnosis.  Tlie  subject  will,  therefore,  be  con- 
sidered as  one  of  the  preliminaries  to  these  sections. 
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HL    OCCLUSIONS  OF   VESSELS,   BY  THROMBOSIS    OR  BY 
EMBOLISM. 

The  next  common  cause  of  paralyses  of  encephalic  origin  is  occl  u- 
sion  of  Vessels,  whether  this  is  broaght  about  by  Thrombosis  or 
by  Embolism.  In  each  case  the  pathological  consequences  arc  mncU 
the  same  whether  we  hare  to  do  with  occlusion  by  the  one  or  the 
other  process.  The  result  is  some  amount  of  '  Softening  of  the 
Brain/  so  long  as  the  occlusion  occars  in  one  of  the  vessels  sita&ted 
OD  the  distal  side  of  the  circle  of  Willis. 

The  portion  of  brain  tissue  previously  nonrishcd  by  the  occluded 
Tessel  is  cut  off  from  its  blood  supply  ;  the  peripheral  portions  of  this 
Tascular-area  become  hy|>eriemic  and  serum  is  effused,  whilst  the 
central  portions  almost  at  once  begin  to  undergo  fatty  and  degenera- 
tive changes,  resulting  iu  the  course  of  a  few  days  in  the  production 
of  a  focus  of  *  softening*  or  cerebral  ^  ramoUissement/ 

Occlusion  of  ono  or  other  of  its  large  vessels  secma  to  be  by  far 
the  most  common  canse  of  Softening  of  the  Brain,  though  in  some 
inatances,  more  especioUy  in  old  people,  in  whom  there  are  wide- 
sprcwl  atheromatous  changes  in  the  smaller  cerebral  vessels,  a  patch 
or  patches  of  degenerative  softening  may  be  found  where  no  occlusion 
of  larger  vessels  can  be  detected. 

Where  Softening  is  of  inflammatory  origin,  it  is  almost 
invariably  secondary  to  other  changes,  such  as  trauma* 
tismsy   adventitious  products,   or  blood  clots* 

Patches  of  softening  may  exist  singly,  or  several  patches  may  be 
found  coexisting  iu  the  sunie  brain.  The  foci  themselves  may  be 
either  very  minute,  or  so  extensive  as  to  involve  nearly  the  whole  of 
one  hemisphere  with,  perhaps,  part  of  the  other. 

It  is  iuijjortaul  to  remember  that  iu  cases  of  occlusion  of  vessels  it 
is  the  cutting  off  of  the  blood  supply  from  a  ccrl^iin  [lortion  of  the 
brain  tissue — and  conseqnontly  the  functional  inertness  of  this  par- 
ticular brain-region — which  gives  rise  to  the  paralj^tic  symptoms. 
Boftcniog  is  only  one  of  the  after  effects  of  the  scries  of  pathological 
changes  resulting  from  this  deprivation  of  blood.  It  is  important  to 
tills  in  mind  because,  should  death  occur  within  forty-cight  hours 
the  onset  of  paralytic  symptoms,  no  appreciablo  softyniiig  may 

discoverable,  simply  because  there  has  not  been  sufHcicnt  time  for 
this  pathological  condition  to  have  become  established. 


30 


mEro  TPABALYSESi 


A  few  wonls  must  now  be  said  couceraiog  each  of  the  common 
causes  of  softcnlu^  of  the  brain. 


ThromliOfiiB  h  a  process  which  may  occur  either  in  arteries,  in 
■veins,  or  in  cerebral  sinuses,  but  as  a  cause  of  hemiplegia  we  shall  in 
the  large  majority  of  cases  have  to  do  with  the  process  as  it  occare 
in  one  or  other  of  the  large  cerebral  arteries,  or  else  in  several  of  them 
simultaneously.  Occasionally,  however,  ilUdeHned  forms  of  paralysis 
are  proiluced  by  thrombosis  in  the  longitudinal  sinus,  extending  into 
the  cerebral  veins  over  the  vertex,  on  one  or  both  sides. 

The  local  coagulation  or  separation  of  fibrinc  in  certain  vessels,  of 
irhich  the  process  of  thrombosis  consists,  is  determined  in  part  by 
(1)  general  causes,  tending  to  diminish  the  force  and  frequency  of 
the  heart's  action,  or  to  produce  certain  alterations  in  the  quality  of  the 
blood;  and  in  part  by  (2)  local  degenerative  changes  iu  tho 
<»nts  of  the  vessels  in  which  the  clotting  occurs,  or  changes  of  an 
inflammatory  type  (endarteritis) — which  aro  probably  much  more 
frequent  than  is  commonly  supposed,  especially  in  tuberculosis 
and  syphilis. 

The  general  causes  come  into  operation  principally  in  certain 
cachectic  conditions  of  the  system,  in  which,  whilst  tho  hciirb  is  weak, 
the  blood  is  more  than  usuully  prone  to  coagulate.  This  seems  to 
occur  occasionally  in  the  period  of  convalescence  from  acute  diseases 
(buch  as  pneumonia  or  typhoid  fever  more  ospecially),  and  also  in 
some  delicate  women  during  the  first  two  or  three  weeks  after  child- 
birth. Tlie  process  is  always  favoured  in  either  of  these  conditions  by 
the  existence  of  a  slow,  irregular,  and  weak  action  of  the  heart. 

Tlie  chief  local  causes  of  throniboiiis  are  pathological  changes  in 
the  coats  of  the  vessels,  whereby  their  inner  wall  is  roughened,  or  by 
which  tlie  calibre  of  the  vessel  is  narrowed.  Thus  it  is  favoured  by 
atheromatous  or  calcareous  changes,  which  roughen  the  vessera  sur- 
face, or  expose  the  blood  to  the  coagulating  influence  of  not-living 
materials  iu  the  vascular  wall;  as  well  as  by  all  fibroid  thickenings 
and  indurations  of  vessel  walls — whether  syphilitic  or  non-syphilitic. 
Almost  similar  results  may  be  entailed  by  a  process  of  endarteritis 
apt  to  occur  in  syphilis,  tuberculosis,  and  other  states  of  the 
sytitem. 

Whenever  it  happens  that  general  determining  conditions  are  re- 
inforced by  the  existence  of  local  degenerative  changes,  thrombosis  is 
of  coarse  most  prone  to  occur;   bat  in  some  cases  general  conditions 
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ecm  to  KuSlcc  witliout  tLc  dctcrmiDing  influence  of  marked 
Regenerative  change,  and  this  is  the  reason  why  thromboslti  is  alnii^st 
commou  iu  earljr  adult  life  as  it  in  at  later  periods. 
This  process  may  occur  in  any  of  the  ressels  at  the  hase  of  the 
brain,  or  in  several  of  them  at  the  same  time — as  wo  not  nnfrequently 
find  when  a  thrombus  forms  iu  one  of  the  internal  carotid  arteries. 
The  clot  may  extend  from  this  trunk  not  only  into  the  middle  and 
Anterior  cerebral  arteries,  but  perhaps  alstj  into  the  posterior  com- 
Djunicating  and  the  posterior  cerebral  artery  of  the  same  side. 

Thrombosis  in  the  Certbral  Sinuses,     Thrombosis  occurs  principally 

in  three  of  the  cerebral  sinuses,  vi^.,  in  the  longitudinal,  and  in  one 

or  other  of  the  two  lateral  sinubes.     A  similar  process  is  also  often  sot 

op  in  tributary  veius  either  as  a  secondary  or  as  a  primary  event, 

(1.)     The  fumiation    of  a   thrombus  in    the    longitudinal 

^■tinus  o&ually  proves  to  be  a  primary  phenomenon  dependent  iu  the 

^^piain  upon  the  operation  of  general  causes,  such  as  some  alteration  in 

^Blie  quality  of  the  blood,  combined  with  slow,  feeble,  and  irregular 

^Kkctiou  of  the  heart.     The  operation  of  these  causes  has  however  been 

^■ktiowu  to  be  favoured  in  certain  cases  by  local  conditions,  such  as  the 

^reat  development  of  Paccluonian  bodies  and  their  projection  into  the 

sinus — an  event  most  likely  to  be  met  with,  when  it  occurs  at  all, 

iu  persons  past  middle  life.     Thrombosis  of  the  longitudinal  sinus 

ly,  however,  be  met  with  also  in  the  earlier  stages  of  life.      The 

iginal   thrombus   not   unfrequentiy   prolongs   itself    through   the 

ttraight  sinus  to  the  torcular  Herophili,  and  thence  on  either  side  into 

lateral  sinuses.      In  this  latter  class  of  cases  ventricular  cfiTusions 

»f  s«rum  (owing  to  impeded  rctuni  of  blood  from  the  central  parts  of 

le  br^n)  and  superficial  bilateral  softenitigs  are  especially  apt  to  be 

let  with — the  lalter  occurring  principally  in  those  canes  iu  which  the 

rombus  has  extended  laterally  from  the  longitudinal  sinus  into  the 

;reat  veins  of  the  cerebral  hemisphcrcB  which  open  into  it  on  each 

aide.     TTiese  softenings  are  of  a  peculiar  aud  chaructcristic  kind,  con- 

^^^isting  generally  of  a  number  of  small  red  patches  principally  conHned 

^■jk)  the  grey  matter  of  the  npper  parts  of  the  cerebral  hemispheres, 

^VOccasionally  softening  of  a  portion  of  brain  of  considerable  extent  ha& 

^Bbeen  produced.     Besides  the  ventricular  efifusion  there  may  also  be  au 

^^bxcesa  of  serum  beneath  the  arachnoid,  or  more  rarely  small  eflfusions 

^Hof  blood  in  this  situation,  together  with  minulc  pulehcs  of  bcemorrhage 

^Birithin  the  subjacent  grey  matter.      The  actual  combination  of  con- 

diiioDS  met  with,  will  depend  upon  the  seat  oud  extent  of  the  obstruc- 
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tion,  tlio  rapidity  with  which  it  haa  been  brought  about,  and  the  ex- 
istence or  not  of  marked  weakness  in  tho  walls  of  the  veins  and 
capillaries  pertaining  to  the  affected  territory.  ' 

The  variation  iu  the  eyaiptoiiiatology  of  this  affection  ia  different 
Oftses  is  therefore  extreme;  the  symptoms  arc  sometimes  excessively 
grave,  and  at  other  times  thoy  hare  been  almost  niY.  Straugc  as  it 
may  seem,  coming  from  such  a  good  observer^  Gee  says  : — "I  have 
known  a  decolorized  softening  thrombus  to  occupy  the  whole  bore  of 
the  upper  longitudinal  sinus,  to  be  attended  by  large  subarachnoid 
haemorrhages,  and  to  bare  caused  no  symptoms  during  life." 

(2.)  Fully  as  frequent  as  the  event  abore  referred  to  is  the  forma- 
tion of  a  thrombus  in  one  or  other  of  the  lateral  sinuses.  Here- 
however  the  process  is  almost  invariably  secondary  to  iu6ammntion 
of  the  scalp  or  cranial  bones,  whether  induced  by  disease  or  by 
traumatic  conditions. 

CaricH  of  the  cranial  bones  is  the  principal  predisposing  cause ; 
moreover  in  no  loss  than  three-fourths  of  the  recorded  cases^  the 
temporal  bone  has  been  the  part  aS'ected  with  caries  and  that  as  a  re- 
sult of  chronic  guppurative  disease  of  the  middle  ear.  In  these  cases 
there  is  often  eviJeuco  of  a  more  or  le-ss  circumscribeil  inflammatioa 
of  the  meninges  in  association  with  the  chronic  disease  of  the  bone. 
Cerebral  softenings  and  arachnoid  extravasations  of  bloody  as  a  con- 
sequence of  the  thrombosis  in  the  lateral  sinuS|  are  however  hero 
rarely  or  ever  met  with.  Acconling  to  Von  Dusch  this  is  explicable 
by  tho  fact  that  iu  these  cases  the  thrombosis  starts  from  the  veins  iu 
communication  with  the  inflamed  spot,  and  reaches  the  lateral  sinus 
only  after  a  collatorul  circulaiion  has  had  time  to  establish  itsi'lf, 
instead  of  commencing  in  the  sinus  itself,  as  in  the  cases  previously 
referred  to  iu  which  the  longitudiuul  sinus  is  aiTected.  Both  lateral 
sinuses  are  rarely  affected  at  the  same  time  in  this  secondary  manner, 
though  this  may  bo  the  case  when  a  primary  longitudinal  thrombosis 
extends  into  them. 


Out  of  74  instances  of  Thrombosis  in  the  Cerebral  Sinuses  which 
have  been  recorded  by  Lanceraux  and  other  observers  no  less  than  39 
are  found  to  have  followed  in  the  wake  of  blows  on  the  head  or  in- 
flammatory conditions  of  the  scalp  and  cranial  bones.  Among  these^ 
in  30  cases  there  was  caries  of  the  bones  of  tho  skull,  in  24  of  which 
it  was  tho  temporal  bone  thut  was  affected  as  a  result  of  internal 
otitis. 
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Einl}olism  may  lie  encountered  in  any  of  the  vessels  beyond  tlio  circle 
of  Willis,  tboujtfh  it  is  especially  prone  to  occur  in  tlio  middle  cerebral 
(Sylvian)  orteries.  It  is  met  with  raoro  frequently  in  the  nrlery  of  tho 
left  than  in  that  of  tho  right  hemisphere,  eo  that  hemiplegia  from  this 
^Qse  is  most  frequently  right-aided  in  its  distribution.  Embolism  may 
take  place  at  any  period  of  life,  thongh  it  is  much  more  frequent 
nnder  the  fortieth  year  than  after  that  age, 

Emboli  themselves  vary  both  as  to  their  natnro  and  origin.  They 
nay  consist  of  fibrinous  masses,  swept  away  from  vegetations  on  the 
Tmlvcfl  of  the  heart  or  from  bodies  of  the  Bame  nature  on  the  lining 
membrane  of  the  auricle,  or  of  debris  of  any  kind  from  some  part  of  the 
aorta  anterior  to  the  origin  of  the  great  vessels  that  carry  blood  to 
the  brain.  More  rarely  the  embolus  consists  of  a  detached  fragment 
of  A  thrombus  formed  in  one  of  tho  pulmonary  veins.  This  enters  tho 
left  cavities  of  the  heart  and  may  bo  thence  swept  onwards  into  one  of 
the  large  cerebral  vessels. 

At  other  times  numerous  embolic  particles  or  fragments  are  derived 

from  the  crumbling  of  a   fibrinous  concretion  which  lias  formed  within 

the  left  auricle  or  ventricle.     In  instances  of  this  latter  description,  or 

wh^re  a  Urge  atheromatous  defect  in  the  aorta  discharges  a  quantity 

of  dftbris  into  the  circulation  we  may  have  multitudes  of  small  embo- 

limu  in  aeveral  vascular  areas  instead  of  a  stoppage  of  one  of  tbe  main 

arteries  by  a  larger  occluding  mass.  This  kind  of  accident  has  been  met 

with   rather  in  experiments  with  lower  animals  (Prevost  and  Cotard) 

than  at  the  bedside.     It  is  well,   however,  to  be  aware  of  such  a  possi- 

^ffeDity  ;  and  to  bear  in  mind  that  these  cases  in  which  the  embolisms  arc 

^^poth  numerous  and  wide-spread,  are  particularly  liable   to  produce  a 

^^papidly  futui  Q]iopl<*ctio  condition. 

Whrn  it  happens  that  the  occlusion  of  a  main  vessel  is  not  perfectly 
broDght  about  by  the  impacted  body,  the  stoppage  of  the  blood  current 
ia  apt  to  be  soon  completed  by  the  formation  of  a  thrombus  on  the  distal 
aide  of  the  embolus^  causing  necessarily  an  aggravation  of  pre-existing 
aToiptoma. 

What  has  been  said  above  concerning  the  occurrence  of  rnptnrcB  of 
intn^ucephalic  blood  vessels,  and  their  occlusions  by  embolism  or 
UsTxmibo6i«,  must  moke  it  obvious  howimportant  it  is,  with  a  view  to  the 
ptoper  interpretation  of  tlie  symptoms  of  cerebral  disease,  to  study  the 
•nat  of  distribution  of,  and  the  degree  of  inosculation  existing  between, 
Um  fcveral  arteries  of  the  cerebrum  and  the  cerebellum.     Bearing  in 
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mind  the  fact  that  embolism  and  thrombosis  produce  their  ftioctii 
and  pathological  effecta  principally  when  they  occar  in  '  end  * 
lies  in  which  a  collateral  circulation  cannot  be  set  up,  it  becomes  clear 
that  something  like  a  dctuilcd  knowlodge  concerning  the  raacalar 
supply  of  the  brain  is  essential.  Such  knovrledgo  will  prore  osefol  m 
explaining  the  extent  and  distribution  of  foci  of  softenings  and  the 
lativo  freqnency  with  which  they  implicate  different  parts  of  the  braia. 
Light  will  also,  thereby,  be  thrown  upon  the  causes  of  the  frequency 
of  hiemorrhagcs  in  different  regions  of  the  brain,  and  upon  the  Taria- 
tions  met  with  in  the  amount  of  blood  apt  to  be  poured  out  in  different 
situations.  It  is  true  these  facts  bear  as  much  upon  the  problem  of 
regional  diagnosis  as  they  do  upon  that  of  patliological  diagnosis. 
For  this  reason  it  has  been  thought  best  that  they  should  be  considered 
in  several  preliminary  sections  anterior  to  discussing  the  problems  of 
Regional  Diagnosis  relating  to  different  brain  regions. 


IV.  TUMOUES  OP  THE  BEAIN  AITO  ITS  MENINGES 
During  life  it  i:^  often  absolutely  impossible  to  determine  whether  a 
new  formation  imagined  to  exist  within  the  cranium  has  originated  in  tBe 
midst  of  the  brain  sabstanoo  or,  having  commenced  in  one  or  othor  of 
the  meninges,  has  merely  grown  into  or  pressed  upon  some  part  of  the 
brain  secondarily.  In  both  cases,  other  things  equal,  the  symptoms 
produced  may  be  almost  identical.  Very  rarely  an  extra-cranial 
morbid  grovrth  may  extend  inwards  through  tlie  orbit,  and  by  its 
pressure  upon  the  brain  may  give  rise  to  symptoms  similar  to  those 
that  would  be  produced  by  a  growth  originating  within  the  cranium 
and  similarly  interfering  with  the  anterior  lobe  of  the  cerebrum. 

Brain  tumours  exist  either  as  distinct  circumscribed  growths  with 
sharply  defined  outlines  ;  or  they  may  be,  as  it  were,  infiltrations  pas- 
sing insensibly  at  their  circumference  into  the  surrounding  brain 
tissue.  In  the  former  case  the  new  growths  are  occasionally  enclosed 
in  a  fibrous  envelope  of  more  or  less  thickness.  The  brain  tissue 
around  a  tumonr  may  be  healthy  ;  it  may  be  indurated  or  firmer  than 
natural;  or  lastly  it  may  bo  softened  to  a  variable  extent.  The 
softening  may  be  simply  white  or  it  may  exhibit  various  shades  of  red 
or  yellow  colour,  according  to  the  conditions  of  its  origin,  its  age,  and 
other  peculiarities.  On  the  other  hand,  hocmorrhagos  are  not  un- 
common into  the  substance  of  certain  soft  and  vascular  brain  tumours, 
A  few  details  may  now  be  given   concerning  the  different  kinds  of 
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w  growth  met  with  within  the  crauium — that  is  concerning  those 
mmonly  met  with,  viz.,  1.  Tubercular  or  Scrofulous  Tamoarsf 
2,  Syphilitic  growths  ;  3.  Cancerous  growths  ;  4.  GHomata;  5.  Sar- 
comata; 6.  Myxomata;  7.  Tumours  of  the  Pittiilary  Bo*ly  ; 
6.  Gxo&toscs.  Tbe  other  growths  occasionally  met  with  are  scarcely 
onh  mentioning  from  a  diagnostic  point  of  view. 


1.  Tubercular  or  Scrofulous  Tamotirs.     These  are  much  more  fre- 
quently met  with  in  children  than  in  adults,  though  they  are  rarely 
mnd  in  cliiMreu  under  two  years  of  agc^  and  have   been  said  to  he 
lost  common  from  the  third  to  the   seventh  year  inclusive,     Snch 
growths  are  not  usnally/ound  in  the  brain  of  a  child  unless  tbey  exist 
other  organs  of  the  body  at  the  same  time. 

In  size  tbc  separate  masses  of  cerebral  tubercle  vary  between  that  of 

a  millet  seed  and  a  large  hen*s  egg.     The  most  common  sizes  range 

from  a  large  pea  to  a  small  walnut.     They  are  mostly   rounded  but 

sometimes  lobulated  in  form.     Tbey  may  be  found  in  almost  any  part 

of  the  brain  but  are  more  frequent  in  the  cortical  grey  matter  than  in 

^Hothcr  partj.  The  Cerebellum,  also,  seems  with  especial  frequency  to  be 

^■Ibe  »eut  of  tubercle.     Tubercular  growths  may  be  single,  or  two   or 

^Hbree  masses  may  coexist ;   in  other  cases   n  large  number  of  small 

^^tobercular  masses  may  be  found  in  different  parts  of  the  brain, 

'Vhe  growth  of  these  masses  takes  place  by  new  accretions  at  the 
surface  of  small  miliary  tubercles,  which  speedily  fuse  with  the  mass 
already  existing,  and  become  like  it  of  an  opaque  yellow  colour.  When 
be  period  of  active  growth  ce&scs,  these  tumours  are  apt  to  become 
mnded  by  a  dense  fibrous  envelope  which  cuts  them  off  from  the 
inding  brain  tissue. 
A  distinctly  phthisical  family  history  is  often  to  be  obtained,  where 
;ranial  tubercular  growths  exist.     Sometimes  the  mode  of  death 
:b  cases  is  by  the  supervention  of  tubercular  meningitis — in  which 
tere  is  tbe  development  of  multitudes  of  minute  granulations  in  con- 
lection   with  the  vessels  of  the  pin  mater.     In  other  cases  tubercular 
imonrs  not  previously  existing  may  develop  within  some  part  of  the 
substance  of  the  bmin  during  an  attack  of  tubercular  meningitis,  gir- 
jng  rise  to  tbe  occurrence  of  paralysis  in  some  part  or  parts  of  the 
body. 


^ 


2.  Syphilitic  Orowths.     llieee,  unlike  the  last,  are  rarely  met  with 
within  the  substance  of  the  brain,  though  on  exceptional  occasions  » 
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gummatous  tatnoTir  has  been  met  vrith  in  the  thalamas,  in  the  corptis 
stnatum,  in  the  cerebt'Hum  or  in  eomc  other  region — varying  in  size 
from  n  poa  to  a  large  filbert. 

What  we  have  to  do  with  principally  under  the  present  heading,  are 
syphilitic  thickenings  and  overgrowths  from  the  meninges — forms  of 
pachymeningitis^  in  fact,  with  gammatons  lymph-like  matter 
glueing  the  dnra  mater  to  the  arachnoid  and  pia  mater  and  even  in- 
vading the  cortex  of  the  brain  itself  for  some  depth.  It  seems  pro- 
bable that  these  gummatous  overgrowths  often  take  their  origin  in  the 
pia  mater  and  arachnoid.  They  may  also  be  found  to  involve  the 
outer  layers  of  the  dura  mater,  and  extend  thence  to  the  inner  table 
of  the  skull  so  ns  to  form  adhesions  with  it,  or  more  or  less  erosion 
with  actual  replacement  of  bone. 

Such  thickenings  and  overgrowths  as  are  first  referred  to,  often  pro- 
duce all  the  tiigns  of  a  definite  tumour  within  the  cranium.  Whilst 
they  may  occur  at  almost  any  part  of  the  circumference  of  the  brain, 
they  are  especially  common  in  the  parietal  region.  They  are  apt  also 
to  be  found  on  some  part  of  the  under  surface  of  the  brain. 

These  changes  are  results  of  acquired  syphilis  but  not  of  the  inherited 
disease.  Age  and  sex  must,  therefore,  count  for  mnch  in  reference  to 
onr  diagnosis  of  tKisi  pnthulogicnl  condition.  And  in  the  case  of  females 
wc  must  have  regard  to  their  station  in  and  probable  habits  of  b'fo, 
since  these  are  conditions  that  may  legitimately  cnoagh  inflnence  onr 
judgment. 

It  is  generally  believed  that  syphilitic  pachymeningitis  occurs  only 
after  the  lapse  of  several  years.  Probably  six  to  ten  years  from  the 
date  of  the  primary  uUcction  is  the  period  when  it  is  most  apt  to  show 
itself.  It  very  rarely  occurs  within  tliree  years  of  the  date  of  infec- 
tion. 


3.  Cancerous  Growths.  Intra-craniol  cancel's  may  take  origin  in 
some  one  or  other  of  the  cranial  bones,  in  the  dura  mator,  or  within 
the  brain  itself. 

Where  the  dura  mater  is  the  scat  of  origin,  the  growth  often  de- 
velops into  the  form  of  a  fungus  hiematodes  which  attacks  and 
perhaps  penetrates  the  bones  externally,  whilst  in  its  growth  inwards 
it  may  successively  infiltrate  and  glue  together  the  subjacent  arachnoid 
and  pia  mater  as  well  as  certain  portions  of  the  surface  of  the  brain. 
Almost  the  same  eflfects  would  be  produced  in  the  case  of  a  cancerous 
growth  springing  primarily  from  the  inner  table  of  the  cranial  bone6»- 
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In  botb  cases  ilie  new  groirth  may  not  actually  infiltrate  the  surface 
of  the  brain,  it  ma;  mcrclj  press  upon  and  indent  its  surface.  Althongli 
there  are  obvious  pathological  differences  between  tumours  pertaining 
to  these  two  categories,  still  they  may  not,  and  probably  will  not,  lead 
to  any  definite  differences  in  the  grouping  of  signs  and   symptoms. 

Tb«  cancerooB  growths  in  the  situations  mentioned  abore  may  be 
primary,  but  they  are  more  likely  to  be  secondary  to  cancer  occurring 
elsewhere.  In  any  cose  they  are  decidedly  rare.  Sometimes  the  new 
growths  originating  in  the  inner  layers  of  the  dura,  or  in  the  risoeral 
armchnoid,  have  the  characters  of  epitbeliomata. 

Within  the  brain  itself  different  forms  of  cancer  may  occur,  though 
encephaloid  is  not  so  rare  as  the  other  varieties.  The  growth  may  be 
cirt'umflcribed  or  it  may  infiltrate  the  parta  of  the  brain  in  which  it 
occurs,  llicy  are  usually  soUtaiy  though  sometimes  nmltlple  ;  they 
Tary  much  in  size  and  may  equal  that  of  an  orange  or  be  eren 
larger.  Occasionally  even  the  greater  part  of  one  hemisphere  may  be 
implicated.  Almost  any  part  of  the  brain  may  he  involved,  bnt  the 
cancerous  tumours  found  in  the  substance  of  the  cerebral  hemispheres 
are  generally  the  largest.  Those  which  occur  in  such  regions  as  the 
pons  and  medulla  are  usually  comparatively  smalt,  because  death  is 
nach  more  rapid  when  such  parts  are  involved. 

Effusions  of  blood  may  be  met  with  in  the  midst  of  soft  cancerous 
growths,  and  not  unfrequently  cysts  become  developed  in  their  in- 
terior which  are  found  to  contain  a  thick  glairy  fiuid.  The  surround- 
ing- brain  tissue  may  be  natural,  or  it  may  be  more  or  less  softened. 
The  occurrence  of  such  haemorrhage,  or  the  supervention  of  such 
softening,  hat  especially  the  former,  may  be  associated  with  an  aggra- 
Tation  of  pre-cxibting  paralytic  symptoms. 

Canoeroos  growths  in  the  brain,  whilst  far  from  common,  are, 
according  to  Lebert,  decidedly  most  frequent  in  the  second  half  of 
life,  though  they  are  met  with  occasionally  in  youth  or  oven  in  child- 
bood,  Walshe,  also,  found  that  ont  of  56  persons  affected  with 
cerebral  cancer,  28  died  between  the  ages  of  40  and  €0  inclusive; 
frhile  b  died  before  the  10th  year,  and  5  l>etween  the  10th  and  30th 
years.  In  aboat  one  half  of  the  total  number  of  coses  cancer  of  the 
brain  is  primary. 

The  daration  of  life  varies  considerably ;  thus  in  6  ont  of  11  cases 
inquired  into  by  Lebert  the  growth  seemed  to  have  proved  fatal  in 
about  6  mouths,  while  in  4  the  symptoms  extended  over  a  period  of 
from  2  to  5  years. 
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These  facts  in  regard  to  age  at  time  of  onset,  and  also  in  regard  to 
tbe  possibly  bIow  progress  of  the  disease,  are  especially  worthy  of 
being  borne  in  mind  in  regard  to  cancer  of  the  brain,  as  also  is  the 
fac^  that  the  growth  is  often  primary. 

4.  Oliomata.  Timse  tumours  are  confined  to  the  brain  substance. 
They  seem,  indeed,  to  be  overgrowths  from  the  ncnroglia  or  connec- 
tive tissue  of  the  brain.  They  are  seldom  sharply  defined,  but  almost 
invariably  infiltrate  the  surrounding  brain  tissue — from  which  they 
often  do  not  differ  notably  in  appearance.  They  are  usually  solitary 
and  of  slow  growth,  so  that  they  may  exist  for  some  time  without  pro- 
ducing any  very  appreciable  sj'mptoms.  Gliomata  may  attain  the  siza 
of  an  orange,  or  they  may  be  even  larger  than  this.  They  arc  often 
met  with  in  some  part  of  the  cerebral  hemispheres,  and  not  onfre- 
quently  in  one  or  other  of  the  posterior  lobes.  At  other  times  they 
may  bo  found  in  one  of  the  basal  ganglia,  in  the  pons,  or  in  the  cere- 
bellum; but  they  are  less  common  in  the  medulla  oblongata. 

There  are  two  principal  varieties  of  glioma,  the  so  ft  and  the  hard. 
The  soft  variety  is  the  commoner  of  the  two,  and  there  is  distinct 
evidence  in  favour  of  the  view  expressed  by  Virchow  to  the  effect  that 
it  is  prone  to  arise  as  a  rosnlt  of  local  causes,  produced  by  injuries* 
The  writer  believes  that  it  may  occasionally  take  its  origin  in  the  sites 
of  previous  minute  lacerations  of  brain  substance,  starting  from  cica* 
triciftl  overgrowths  of  neuroglia. 

The  hard  variety  contains  a  variable  quantity  of  fibres,  and  the 
specimens  in  which  these  are  most  abundant  approximate  in  character 
to  fibromata.  Virchow  believes  that  this  form  may  also  have  an  in- 
flammatory or  sub-inflammatory  origin.  Ilffimorrhages  are  very 
apt  to  occur  into  the  substance  of  these  growths,  especially  in  the 
softer  forms. 

Gliomas  may  occur  almost  at  any  age,  but  seem  to  be  decidedly 
more  common  in  the  first  than  they  are  in  the  second  half  of  life. 
They  may  even  be  congenital,  and  they  are,  after  scrofulous  growths, 
decidedly  the  commonest  form  of  tumour  occurring  in  the  brain  of 
children  and  young  adults. 


5.  Sarcomata,  Tbe  sarcomata  like  the  tumours  above  referred  to 
are  also  divisible  into  soft  and  hard  varieties.  The  soft  varieties 
have  structnral  alliances  with  gliomas,  while  the  harder  varieties  are 
similarly  closely  related  to  fibromata. 
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Barcomu  take  origin  both  from  tlic  rneniugcs  ojid  from  the  brala 
snbstance,  bnt  tbej  more  fref^n^ntly  commence  in  the  former  than  in 
the  Utter. 

Sarcomas  of  tbo  dura  mater  arc  commonest  in  one  of  the  middle 
fiossn  at  ihe  base  of  the  sknll.  Tliey  form  more  or  less  rounded 
tnmonrs  springing  from  the  inner  layers  of  this  membrane,  mofttly 
varying  in  8i;se  from  a  small  hazel-nut  to  that  of  a  large  walnut. 
They  press  upon  and  indent  the  brain  substance,  and  when  situated  at 
the  base  they  are  also  especially  apt  to  press  Qpon  one  or  more  of  the 
cranial  nerres. 

Of  the  sarcomas  wliich  originate  in  the  sabstance  of  the  brain  some 
form  circuniscribed  easily  separable  tumours — and  these  are  usually  of 
the  hard  variety.  Others  iuliltrate  the  brain  subbtance  after  the 
fashion  of  the  gliomas — and  these  are  commonly  soft  sarcomas.  Both 
kinds  are  furnished  with  large  and  numerous  thin-walled  vessels,  and 
bsmorrhagcs  arc  very  apt  to  take  place  into  tho  substance  of  such 
growtiis.  This  is  not  mentioned  as  a  mere  matter  of  pathological  in- 
teref^t,  bnt  rather  bucanse  on  the  clinical  side  it  may  show  itself  by 
some  obrupt  aggravotion  of  pre-existing  symptoms,  owing  to  a  sudden 
increase  of  pressnre  within  the  cranium.  This  aggravation  of  symp- 
toms may  be  very  distinct  in  certain  cases  where  such  increase  of 
pressarc  tells,  as  it  does  sometimes,  npon  im])ortant  parts  of  the  brain. 

Sarcomata  may  appear  in  almost  any  part  of  the  cerebral  hemi- 
spheres or  cerebellum.  They  have  been  found  infiltrating  tho  optic 
tliBlamns,  the  corpns  striatum,  the  pons,  and  other  important  regions. 

Sometimes  the  sarcomas  met  with  in  the  brain  are  deeply  pigmented 
(so  called  "  melanotic  tnmonrs  '*) ;  such  growths  ore  prone  to  be  mal- 
tiple,  and  to  co-exist  moreover  with  similar  growths  in  diflfereDt 
parts  of  the  body.  This  latter  pecnlinrity  is,  however,  common  to  all 
the  varieties  of  sarcoma  that  occur  within  the  cranium. 

Sarcomas  like  gliomas  are  apt  to  undergo  a  sort  of  mucoid  degene- 
rationi  and  later  on,  where  such  changes  have  been  carried  to  an 
extreme  degree,  there  may  be  the  development  of  a  kind  of  pseudocyst 
with  fluid  contents. 

Sarcomas  occur  at  all  agcs^  and  are  by  no  means  nnfrequent  in  quite 
joong  cbildrea. 


6.  Kyxomata.  Within  the  skull  myxomata  are  rare  growths.  Still 
they  art<  occasionally  found  in  connection  with  the  inner  layers  of  the 
dara  mater,  while  at  other  times  they  take  their  origin  in  some  part 
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of  the  brain  snbstanco.     M/xomata  arc  somctlmos  closely  related  to 
soft  gliomata  in  structure. 

It  is  important  to  remember  that  they  are  distinctly  rare  growth*, 
and  that  they  curry  with  them  no  peculiar  features  of  any  kind ;  so 
that  it  would  be  almost  impossible  in  any  giren  case  to  pass  beyond 
the  general  diagnosis  of  tumor  cerebri  and  to  say  that  the  tumour  was 
probably  a  myxoma. 

7.  Tumours  of  the  Pituitary  Body.  The  pituitary  body  is  liable  to 
become  hjperlrophied  or  llie  seat  of  borue  new  formation  by  which  it 
assumes  the  appearance  of  a  tumour^  having  the  size  of  a  walnut,  or 
even  of  a  hen's  egg.  Tumours  in  this  region  will  sometimes  extend 
bock  as  far  as  the  pons  and  laterally  to  the  commenoeuieut  of  the 
Sylvian  fissures,  so  as  to  occupy  the  whole  interpeduncular  space. 
Growths  of  such  a  size  besides  giving  rise  to  the  general  signs  indi- 
cative of  tumor  cerebri  may  press  upon  one  optic  nerve  as  well  as 
upon  some  of  the  motor  nerves  of  the  same  eyeball,  nnd  this  eombini^ 
lion  of  signs  with  perhaps  mere  paresis  of  the  limbs  on  the  opposite 
side  should  suggest  the  possibility  of  a  tumour  in  the  pituitary  body 
causing  pressure  more  on  one  side  than  on  the  other.  A  somewhat 
similar  condition  might  be  induced  (so  far  as  pressure  upon  nerves  ift 
concerned)  by  a  carotid  aneurysm  within  the  cavernous  fiinns. 

8.  Exostoses.  Exostoses  from  the  interior  of  the  skull  large  enough 
to  press  severely  npon  the  brain  and  act  like  intra-cranial  tumours  are 
dccideJly  rare.  Still  tbey  sometimes  attain  large  dimensions.  They 
moy  be  single  or  multiple,  and  may  coexist  with  similar  overgrowths 
from  the  external  table  of  the  skull.  They  have  been  known  to  occor 
in  the  site  of  some  previous  severe  blow,  and  to  go  on  slowly  increasing 
in  size  for  ten,  fifteen,  or  more  years.  It  is  important  to  remember 
that  such  a  growth  may  develop  internally  as  well  as  externally. 


I 
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Tumours  of  the  Pineal  body  are  mostly  small  and  rarely  give 
rise  to  any  dcBnitc  symptoms.  ^H 

Fibromata  are  extremely  rare  within  the  cranial  cavity;  thoagh  ^^ 
tumours  closely  approximating  to  this  type  are  met  with  in  the  form 
of  hard  sarcomas  and  bard  gliomas  respectively. 

The  other  new-growths  which  have  from  time  to  time  been  en- 
countered within  the  cranial  cavity  arc  all  email;  many  of  them  are 
of  extreme  rarity,  whilst  those  that  are  common  are  almost,  if  not 
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wliollj,  d<Toid  of  clinical  Hignificancc.  To  the  former  category  belong 
PftAmmomato,  Lipomata,  Pap  illomata;  and  to  the  latter 
Osteomata  and  Pacchionian  bodies. 


V.  ABSCESSES  WITHIN  THE  CBANIITM. 

Abscesses  of  the  brain  are  what  wo  ha^o  to  do  with  principally 
aaiicr  this  head  ;  still  in  other  cases  the  coUoction  of  pas  may  be  more 
•or  leas  circamscribcd  either  between  the  dura  mater  and  the  brain,  or 
somewhere  within  the  arachnoid  carity. 

Abaoes6  within  the  crautara  is  a  comparatively  rare  disease,  and 
when  it  occurs,  in  the  large  majority  of  cases,  it  follows  in  the  wako 
of  traumatisms,  of  chronic  disease  of  the  middle  ear,  or  of  pyaemia.  la 
the  small  minority  of  cases  the  abscess  occurs  withoat  definite  assign- 
able CAUse  or  antecedent  condition — these  are  the  so-called  '  idio- 
pathic *  absceues. 

In  pya*mia  the  abscesses  are  usually  small  and  multiple,  often  ex- 
isting near  the  gnrfnco,  and  varying  in  size  from  a  mustard  seed  to  a 
small  hA2cl-nut.  Here  the  general  condition  is  the  dominating  clini- 
cal feature.  The  amount  of  head  symptoms  vary  much  in  different 
caaea  of  pyiemia  and  in  aomc  of  those  in  which  they  arc  well  marked 
miuate  cerebral  abscesses  may  be  found.  That  is  about  all  that  can 
be  said  concemiog  the  diagnosis  of  such  multiple  abscesses. 

Where  chronic  middle-car  disease  has  existed,  or  where  abscesses 
occur  after  traumatisms  of  different  kind^,  they  are  usually  single. 
Thii  is  ftlM)  the  cose  where  wo  have  to  do  with  what  may  appear  to  be 
an  idiopathic  abscess  of  the  brain — these  latter  cases,  indeed,  may 
probably  in  most  instances  be  capable  of  being  referred  to  one  or  other 
of  the  prerious  categories.  Single  abscesses  of  the  brain  may  be 
situated  in  almost  any  part  of  the  cerebral  hemispheres  or  in  the  cere- 
bellum. They  are  rare  in  the  medulla  or  pons,  and  also  rather  rare  in 
the  thalamus  and  the  corpus  striatum.  They  neccBsarily  vary  much 
ia  aise,  but  they  may  attain  tbo  dimensions  of  a  small  orange  or  be 
eTcn  larger.  Rarely  an  abscess  may  burst  into  the  lateral  ventricle  or 
on  to  tlic  surface  of  the  brain.  In  tho  early  stages  of  their  formation 
the  brain  tissue  around  may  present  signs  of  inilammation  especially 
in  the  traumatic  cases.  Later  on,  the  abscess  may  become  more  or 
loss  distinctly  encysted,  or  there  may  be  some  amount  of  softening  of 
4be  brain  tissae  aronnd  it. 

Abfocss  of   the  brain  of  traumatic  origin  may  occur  under  the 
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following  conditions.  Tbey  may  follow  upon  a  fractnre  of  the  skull 
with  or  withont  depressed  bone  ;  in  these  cases  the  abscess  may  be 
near  the  seat  of  injury  and  develop  pretty  quickly,  often  as  a  result  of 
some  laceration  with  subsoquent  inflammation  of  brain  substance  ;  or 
it  may  occur  in  a  region  remoto  from  the  original  injury  and  develop 
sometimes  after  a  long  inten-al  of  weeks  or  months.  Just  the  same 
history  as  that  lost  mentioned  may  occur  also  in  other  cases  of  serere 
blows  on  the  head  iu  which,  however,  no  fracture  of  the  skull  exists. 
An  abscess  of  the  brain  may  also  follow  a  penetrating  wound  of  any 
kind. 

Chronic  suppurative  disease  of  the  middle  ear  (perhaps  following 
scarlet  fever,  measles,  or  small-pox)  may  at  any  time  be  lighted  up 
into  fresh  activity  by  some  blow,  exposure  to  cold,  or  state  of  lowered 
general  health.  At  other  times  in  patient!?  suffering  from  such 
chronic  inflammation  of  the  tympanic  cavity,  disease  of  the  petrou* 
portion  of  the  temporal  bone  or  of  the  mastoid  cells  may  be  insidi- 
ously extending,  and  at  last  cerebral  symptoms  may  becomd 
developed— one  of  the  causes  of  such  eymptoms  being  the  develop- 
ment of  an  abscess  either  in  the  cerebrum  or  the  cerebellum. 
According  to  Toynbee,  extension  of  the  disease  to  the  brain  rarely 
occurs  80  long  as  there  is  a  free  vent  for  the  discharge  from  tha 
tympanic  cavity.  Where  disease  exists  in  the  mastoid  cells  aud  such 
extension  occurs,  according  to  the  same  anthority,  the  cerebrum  is 
most  prone  to  be  the  seat  of  the  abscess  in  early  life  and  the  cere- 
bellum during  later  periods  of  life. 

Suppuration  in  ftlmoBt  nny  part  of  the  body  may  occasionally  con- 
duce to  the  development  of  one  or  more  abscesses  in  the  brain,  and 
that  even  when  there  is  no  development  of  a  general  pyajmiu  condition. 
Still  in  these  cases  we  probably  hove  to  do  with  an  abortive  form  of 
the  pyaimic  process. 

An  abscess  of  the  brain  resulting  from  injury  may  form  even  at  the 
expiration  of  a  week  ;  the  commonest  time  for  it  to  reveal  itself  is, 
however,  in  6-12  weeks.  On  the  other  hand,  in  rare  cases,  it  seems 
only  to  manifest  itself  in  two  or  even  three  years  after  ttie  patient 
has  received  some  blow  upon  the  head  or  concussion  of  the  brain. 


VT.  MENIN&O-ENCEPHALITIS. 

Localised  Meningo-EncephalitiB  is  due  in  the  main  to  throo  cans< 
It  occurs   (1)  as  a  syphilitic  pachymeningitis,  (2)  as  a  result  oF 
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trmtimiilisms  (^itlioni  or  with  depression  of  bone),  and  (3)  it» 
association  with  tubercular  memngitia. 

The  znofit  defiuite  symptoms  are  prodaced  in  all  these  cases  where 
the  Mcningo-Encephalitis  inyolves  some  part  of  the  excitable  area 
in  the  fron to-parietal  region  of  the  cortex  (Laudouzy,  *  Convulsions 
et  Paralysies  Hues  aux  Mfiningo-Encoplialites/  1876).  Elsewhere  it 
may  be  associated  with  no  very  marked  symptoms. 

To  the  first  variety  reference  has  already  been  made  (p.  36) ; 
CODceming  the  second  nothing  special  need  be  said;  wbilst  in 
regard  to  the  third,  we  have  in  these  cases  to  do  with  the  signs 
of  the  general  malady,  plus  certain  extensions  of  the  meningitis 
beyond  the  basal  region,  giving  rise  to  localised  convulsions^  or 
paralyses  which  (as  when  due  to  other  cortical  lesions)  are  apt  to 
be  incomplete,  partial  and  variable. 


Vn.  DISSEMINATED  SCLEROSIS. 

Disseminated  or  insular  Eclerosifl  is  now  known  to  he  a  far  from 
rare  cause  of  paralysis  of  encephalic  origin.  The  patches  of  sclerosis 
met  with  in  the  Encephalon  vary  in  si^e  from  a  mustard  seed  to  a> 
focus  an  inch  or  more  in  diameter.  They  may  be  found  distributed 
tLrongh  almost  all  parts  of  the  brain  ;  but  they  occur  with  especial 
^^uency  in  the  bulb  and  the  pons  Varolii.  For  a  period  these  foci 
of  sclerosis  may  be  limited  to  tlic  brain ;  but  after  a  time  there  ia 
always  a  tendency  to  implicate  the  spinal  cord — thus  giving  rise  to 
'cerebro-spinal  sclerosis.'  In  other  cases  this  same  duplex  malady  be- 
comes ebtablitshed  in  a  diCfereut  order — the  primary  aCTcction  being 
tlut  of  the  spinal  cord. 

This  disease  may  occur  even  in  early  childhood  ;  it  is  common  in 
adolescente  and  young  adults  ;  whilst  it  becomes  decidedly  rare  after 
•bout  the  fortieth  year.  It  is  rather  more  common  in  females  than  in 
males.  Sometimes  it  seems  to  follow  in  the  wake  of  exposure  to  wet 
and  cold  (even  from  sleeping  in  a  damp  bed)  ;  in  others  it  appears  to 
derelop  after  severe  menial  trouble  combined  with  worry ;  or  after 
coDTalescence  from  some  one  or  other  of  the  acute  specific  diseases. 
Ib  some  cases  neither  of  such  preliminary  conditions  can  be  traced. 

The  diagnosis  is  often  not  difficult.  It  depends  in  part  npoa 
evidence  supplied  by  the  regional  diagnosis,  showing  an  implication 
of  the  pons  or  of  the  bulb,  and  this  too  by  some  lesion,  capable  of 
dissecting  out  closely  contignons  parts,  such  as  the  nuclei  or  roots  of 
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ailjrtcent  nerves  in  the  balb,  in  a  way  Tfbich  a  tumoar  la  scarcelj 
likoly  to  do.  At  the  same  timn  we  nsaally  find  some  of  the  most 
€liaracteristic  signs  of  tumour  absent,  viz.,  severe  bcadacbes  and  optic 
neuritis. 

In  what  bos  just  been  said  reference  is  made  to  the  disease  in  its 
purely  cerebral  form.  Where  the  spinal  cord  is  affected  with  insular 
ficlerosifi  as  well  as  the  brain,  the  diagnosis  is  decidedly  easier  of 
recognition,  froni  the  mere  fact  that  wc  have  to  do  with  a  cerebro- 
spinal afTcction  of  a  chronic  type — and  that  the  number  of  audi 
affections  is  so  very  limited. 


VIU.  DILATATIONS  OF  VESSELS  (ANEUETSMS). 

Intra-cranial  aneurysms  are  of  two  kinds.  There  are  first  the 
miliary  aneur}'sms  which  generally  form  on  small  vessels  less  than 
■J^y"  in  diameter,  and  which  themselves  vary  between  g'^' and  ifj"  in 
diameter.  These  have  been  shown  by  Charcot  and  Bouchard  to  be 
very  common  on  the  cerehral  vessels  of  elderly  people ;  and  the 
rupture  of  one  or  more  of  them  is  now  known  to  be  a  frequent  cause 
of  the  cerebral  haemorrhages  which  are  so  common  in  elderly  people* 
Becondly,  there  are  larger  aneurysms  which  have  been  long 
known  to  occur  on  one  or  other  of  the  larger  arterial  trunks  at  the 
base  of  the  brain,  or  on  some  of  the  main  branches  of  the  circle  of 
Willis  as  they  lie  in  the  pia  mater  on  the  surface  of  the  brain.  These 
may  vary  in  tiizo  from  a  pea  to  a  small  wahiut.  Aneurysms  of  tbifi 
size  may  also  very  rarely  be  found  within  the  brain  substance. 

With  miliary  aneurysms  wo  are  not  now  concerned.  They  do  not 
of  themselves  produce  morbid  symptoms,  and  their  presence  is  patho- 
logically or  genetically  related  to  the  intra-encephalic  haemorrhages 
we  have  already  considered. 

We  are  now  oouccmed  with  the  larger  anenrysma  above  referred 
to ;  but  only,  however,  with  these  in  the  period  anterior  to  their 
rupture,  when,  like  a  tumour  or  other  adventitious  product  within  the 
cranium,  they  are  capable,  by  their  mere  presence  and  by  the  pressure 
which  they  occasion,  of  giving  rise  to  paralytic  or  other  symptoms. 
It  is  only  some  of  such  aneurysms  that  manifest  their  presence 
in  this  way,  that  is,  by  the  production  of  any  appreciable  symptoms 
anterior  to  their  rupture. 

Whenever  the  rupture  of  such  an  aneurysm  takes  place,  the 
clinical  symptoms  with  which  we  are  confronted  arc,  of  course,  merely 
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those  of  ccTobral  liasmorrhogo,  which,  in  the  majority  of  cases,  is 
meningeal,  and  in  a  small  minority  only  of  intra-cerebral  type. 
Hemorrhage  into  the  cercbcUam  from  this  cause  is,  up  to  the  present 
data.  uDknovm. 

The  largest  meningeal  aneurysm  that  tho  writer  has  seen  or 
read  of  is  to  be  found  in  the  museum  of  University  College.  This  is 
an  aneurysm  on  the  basilar  nrtory,  nearly  globular  in  form  and  ahonfc 
^''  iu  diameter.  An  aneurysm  of  such  a  size,  in  such  an  important 
situation,  would  almost  certainly  hare  giren  rise  to  some  definite 
syiDptoras  during  life ;  but  where  wo  hare  to  do  with  a  smaller 
aneurysm,  about  the  size  of  a  pea  or  a  smnll  bean,  on  the  middle  cere- 
bral artery  within  the  Sylvian  fiasnre,  this  arterial  dilatation  may  have 
been  slowly  formed  in  such  a  situation  without  giving  rise  to  any 
appreciable  symptoms.  Yet  this  is  alwut  the  commonest  situation  for 
such  an  aneurysm  to  occur,  and  it  will  only  rarely  be  found  to  have 
attained  a  size  larger  than  thnt  alKire  mentioned. 

On  tho  other  hand,  the  largest  in tra-cerobral  aneurysm 
which  the  writer  has  ever  seen  or  rcjid  of,  he  found  in  one  of  his 
patients  who  died  from  a  profound  apoplectic  attack  lasting  about  four 
hoars.  There  was  an  enormons  effnsion  of  blood  which  had  burst  its 
way  from  the  right  coqms  striatum  into  the  lateral  ventricles.  This 
was  found  to  have  proceeded  from  a  ruptured  aneurysm  about  the  size 
sod  shape  of  a  email  chestnut,  which  had  been  loJged  in  the  substance 
fef  ibe  lenticular  nucleus  of  the  striate  body.  Even  in  this  case  no 
antecedent  hemiplegia  seems  to  have  existed;  so  that  aneurysms 
about  the  size  of  a  small  bean  or  a  small  filbert,  which  are  of  about 
the  largest  size  likely  to  be  encountered  within  tho  cerebral  substance, 
probably,  in  tho  majority  of  cases,  give  riso  to  no  very  definite 
iptoms  antecedent  to  their  rupture,  unless  they  occur  in  some  alio- 
lor  exceptional  situation.  The  writer'bas,  for  instoncc,  seen  para- 
lysis with  extreme  atrophy  of  one  half  of  the  tongne  occur  in  an 
elderly  patient  as  the  sole  clinical  result  of  a  fusiform  dilatation  with 
^reat  thickening  of  tho  external  coat  of  one  of  tho  vertebral  arteries. 
corresponding  ninth  norve  as  it  crossed  this  vessel  had  become 
tically  adherent  to  it,  and  had  here  undergone  a  process  of  com- 
Bclerosis. 

From  what  has  been  said  above,  it  seems  clear  that  it  is  only  under 
extremely  rare  and  exceptional  conditions  that  a  nieniugeal  or  an  intra* 
^cnrbral  aneurysm  manifests  its  existence  by  any  definite  paralytic 
symptoms  anterior  to  the  period   of  its  rupture. 
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Tlieso  anenrysms  may  occur  at  any  period  from  childhood  to  old 
age  ;  their  occurrence  at  the  earlier  periods  of  life  boiug,  as  suggested 
by  Church,  often  explicable  by  reason  of  the  previous  existence  of 
embolism  in  the  eamo  site.  This  being  so,  we  ehoald  have  some 
grotmd  for  expecting  that  larger  aneurisms  in  children  or  young 
adults  would  occur  principally  in  the  middle  cerebral  or  in  one  of  its 
branches,  and  more  fref^uently  on  the  left  than  on  the  right  side — in 
this  respect  following  the  order  of  frei^ueucy  which  obtains  for  embo- 
lism itself.  , 

One  othor  kind  of  aneurysm  within  the  skiill  remains  to  be  men- 
tioned, viz.,  that  which  occurs  on  the  carotid  artery  within  the 
cavernous  sinus  or  just  before  it  divides  into  the  midtUe  and  anterior 
cerebrals.  The  existence  of  such  a  dilatation  is  rare,  but  when  it  occors 
the  aneurysm  is  likely  to  produco  some  definite  symptoms  during  the 
later  stages  of  its  formation,  and  these  may  of  course  exist  for  u  long 
time  before  n  fatal  termination  is  brought  about.  In  such  a  c^se  we 
may  especially  expect  to  meet  with  nasal  or  lateral  liemiopia  together 
with  paralysis  of  one  or  more  of  the  ocular  nerves,  on  the  sido  affected. 


IX.    HYDATID    CYSTS. 

Two  kinds  of  Cestoid  Entozoa  are  met  with  in  the  human  brain  in 
their  immature  or  larval  condition.  Tliey  arc  the  hydatid-  or 
echi  n  ococcus-cy  st  J  which  rqiresents  the  second  or  'scolex' 
stage  in  the  development  of  T  a'  n  i  a  e  e  li  i  n  o  c  o  c  c u  b,  an  entozoon 
infesting  the  intestines  of  the  *iog;  and  the  cysticercus  which 
is  the  equivalent  developmental  stage  of  T,  solium  (tho  pork  worm), 
anil  T.  mcdiocaueLlata  (the  beef  worm). 

In  reference  to  our  subjoct,  hydatids  are  decidedly  the  most  im- 
portant of  the  two  parasites.  They  are  far  more  apt  to  produce 
paralysis  than  cysticerei,  while  the  latter  are  much  more  prone  to  be 
associated  with  convulsions. 

In  the  majority  of  cases  only  one  hydatid  cyst  is  met  with.  In  size 
it  varies  from  that  of  a  marble  to  a  large  orange,  though  occasionally 
even  this  latter  size  may  be  notably  exceeded.  Thus,  in  a  case  re- 
ported by  Abercrombie,  an  immense  hydatid  cyst  was  found  within 
the  left  lateral  ventricle,  which  nearly  extended  to  tho  circumference 
of  the  brain  on  the  same  side,  and  contained  about  sixteen  ounces  of 
tiuid.  In  another  case  recorded  by  Rendtorfi'  a  mass  of  hydatids 
weighing  two  and  a  half  pounds  was  found  in  the  same  situation  in  a 
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^rl  only  eight  years  of  age.  The  hydatid  cyst  is  not  nnfroqaently 
lodged  in  the  midst  of  tlie  white  matter  of  one  of  the  hemispheres, 
And  it  may  increase  in  size  till  it  occnpies  ahnost  the  whole  of  one  of 
the  lobes— anterior,  middle,  or  posterior  as  the  case  may  be.  Occa- 
fiionally  it  may  occupy  the  greater  part  of  two  contiguous  lobes  and 
project  towards  the  circumference  as  well  as  into  the  lateral  ventricle. 
I  liATe  only  found  one  case  recorded  in  which  the  hydatid  cyijt  was 
lodged  in  the  substance  of  the  cerebellum;  in  this  instance  the  cyst 
was  ratlier  large,  it  measured  3*'  by  2",  stretched  across  from  the  right 
to  the  left  lobe,  and  projected  into  the  fourth  ventricle. 

liarely  two,  thfee,  or  more  hydatids  are  met  wiih  in  diflTcrent  parts 
of  the  same  brain.  In  these  cases,  their  size  is  generally  in  inverse 
proportion  to  their  number;  they  may  vary  between  that  of  a  mustard 
6ced  and  a  hazel  nut.  One  case  of  this  kind  is  referred  to  by  Davaine 
in  which  many  hydatids  were  found  in  the  meninges  and  at  the  surface 
of  the  brain,  while  others  existed  in  the  corpus  callosum,  in  the  left 
parietal  lobe,  in  the  right  optic  thalamus,  and  in  other  parts. 

The  duration  of  the  malady  naturally  varies  according  to  the  situa- 
tion and  number  of  the  hydatids;  so  that  their  gmall  sixe  where  they 
Arc  inultiplu  may  be  explained  by  the  more  serious  nature  of  the 
naladj  and  the  consequent  earlier  death  of  the  patient.  The  increase 
in  b1b4  of  the  hydatid  cysts  witliin  the  brain  probably  takes  place  more 
olowly  than  it  does  in  other  organs,  because  it  so  happens  that  in  this 
organ,  the  hydatid  commonly  presents  itself  as  a  barren  cyst  (the  so- 
called  acephalocyst  of  Laennec) .  As  it  increases  in  size  no  very 
notable  change  is  generally  observable  in  the  surrounding  brain  tissue^ 
ivbich  seems  to  atrophy  as  it  becomes  pressed  upon  by  the  growing 
ejrst.  Softening  rarely  occurs  in  the  surrouudiug  brain  tissue.  After 
tiie  cyst  ceases  to  grow  a  capsule  of  connective  tissue  may  form  round 
it,  though  in  the  brain  any  such  investing  capsule  is  usually  thin. 

In  regard  to  the  actual  duration  of  the  malady,  this  probably  varies 
tDUch  in  different  cases,  oa  I  have  already  intimated.  Davaine  refers 
io  one  case  in  which,  from  the  clinical  evidence,  it  seemed  almost 
certain  thit  a  large  single  hydatid  cyst  must  have  been  at  least  four 
jears  old. 

liydatids  in  the  brain  seem  to  occur  as  often  in  the  one  sex  as  in  the 
ollisr.  As  regards  age  they  appear  to  be  met  with  in  the  great 
majority  of  cases  in  individuola  between  the  ages  of  ten  and  thirty. 
Thus  out  of  thirty  reported  cases  (the  references  to  which  are  given 

Bcjnolda*  *  System  of  Medicine/  VoL  ii.,  p.  491)),  the  writer  has  found 


ENOBPHALIO  PABALTSES. 

the  age  stated  in  24 ;  of  these  8  were  below  10  yeara  ofage  (5, 7,  and 
8  years),  3  abore  thirty  years  (*  muMle  age/  37  and  38  years  respec- 
tively) ;  while  tbo  remaining  18  were  between  the  ages  of  10  and  30 
incUisiro.  This  is  rery  notable,  and  in  striking  contrast  with  what  is 
known  concerning  the  Cysticercns  and  its  tendency  to  occur  rather  in 
the  latter  half  of  life  than  in  yoanger  individaala.  These  facts  seem 
to  point  to  the  possibility  of  the  more  freqnent  direct  infection  of 
children  and  young  people  through  the  dog*9  tongue  with  ova  of  Tien  ia 
echinococcns  ;  though  why  older  people  should  be  more  prone  to 
swallow  the  ova  of  the  two  common  human  tape-worms  is  more  difficult 
to  explain  even  in  a  tentative  fashion^  partly  because  we  aru  so  igno- 
rant as  to  the  most  common  channels  or  vehicles  by  which  these  lattor 
ova  are  taken  into  the  alimentary  canal.  It  would  be  out  of  place 
here,  however,  to  discuss  this  problem. 

Hydatid  disease  is  fortunately  rare  in  this  country,  so  rare  indeed 
that  in  a  given  case  presenting  symptoms  pointing  to  the  existence  of 
some  tumour  or  other  adventitious  ])roduct  within  the  skull  one  would 
scarcely  ho  justified  in  arriving  at  the  diagnosis  of  *  hydatids  within 
the  cranium  '  except  in  the  face  of  more  positive  evidence  that  hy. 
datids  were  present  in  other  parts  of  the  body.  In  countries  like  Ice- 
land, or  even  in  certain  parts  of  South  Australia,  whore  hydatid  dis- 
ease is  very  prevalent,  such  an  amount  of  reserve  would  not  be  needed, 
since  hydatids  might  be  nearly,  if  not  quite,  as  common  there  withUa 
the  cranium  as  any  other  advcutitions  product. 


X.  CTSTICERa, 
In  tho  brain,  Cysticerci  vary  in  size  from  a  pea  to  a  small  horse-* 
bean  or  almond.  The  serous  cysts  in  which,  in  other  situations, 
they  are  usually  enclosed,  ore  often  absent,  so  that  they  are  bounded 
only  by  a  smooth  layer  of  slightly  compressed  brain  substance.  They 
generally  exist  in  large  numbers  in  the  snme  brain,  and  are  very  rarely 
solitary.  From  10-20  are  frequently  met  with.  Cruveilhier  re- 
corded a  case  in  which  more  than  100  were  found  within  the  cranium 
of  the  same  individual,  and  of  these  about  50  were  lodged  in  the  cere- 
bellum. They  may  be  found  in  almost  all  parts  of  the  brain,  but, 
speaking  generally,  they  are  by  far  the  most  abundant  at  or  near  the 
surface  of  the  brain,  or  in  close  connection  with  the  grey  matter  of  tho 
convolutions.  They  are  extremely  frequent  in  tho  pia  mater  where 
they  press  upon  and  partially  imbed  themselves  in  the  surface  grey 
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mfttter.  They  hare  likeiriso  been  found  in  the  midst  of  the  white 
sabstance  of  tlie  hemispheres,  in  the  central  ganglia,  in  the  poofij  in 
the  crura  cerebri,  as  well  as  in  the  cerebellum.  Heal  cysticerci  hare 
&Uo  been  found  in  the  choroid  plexuses  of  tlie  lateral  ventricles ; 
thoagh  here  tbej  have  to  be  carefully  discritninatcd  from  the  small 
simple  cysts  which  arc  so  common  in  this  locality. 

Cysticerci  occur  with  about  equal  frequency  in  the  two  sexes.  They 
may  be  met  with  at  all  ages  beyond  infancy,  though  they  occur  most 
Ireqaently  during  the  latter  half  of  life,  and  occasionally  they  have 
bma  foand  in  very  old  people. 

Owing  to  the  comparative  emallncss  and  plurality  of  cysticerci,  com- 
bined with  their  frequent  situation  in  or  about  the  cortex  of  the  brain, 
it  is  well  to  recollect  tbat  these  particular  intra-cranial  adventiliooa 
products  are  especially  apt  to  be  associated  with  convulsions,  and  often 
with  mental  impairment  of  a  marked  character.  Paresis,  rather  than 
pftTBlysis,  may  coexist  with  these  symptoms  in  some  of  the  coiscs. 
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XI.  SIMPLE  CYSTS. 
In  some  reiy  rare  cases  simple  cysts  hare  been  found  in  the  cere- 
belltun  and  other  parts  of  the  brain  by  Pye-Smith,  Hadden,  and 
others.  These  cysts  have  not  been  hydatids — nor  have  they  been 
secondary  psendo-cysts  formed  in  the  site  of  an  old  h»morrbage,  or 
in  the  sabstance  of  some  pre-existing  sarcoma  or  glioma.  They  have 
been  commonly  associated  witL  the  presence  of  similar  cysts  in  oiher 
organs  of  the  body,  such  as  the  liver,  the  kidneys,  the  pancreas,  ^c. 
The  symptoms  have  been  of  a  general  character,  indicative  of  the  pre- 
sence of  an  intra-cranial  growth  or  abscess.  A  more  special  diagnosis 
voold  scarcely  bave  been  possible  in  any  of  the  recorded  cases. 
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XXL    CONGENITAL   OE   EAKLY  INFANTILE   PATHOLOGICAL 

STATES  OF  THE  BRAIN. 

Pathological  processes  may  take  place  in  the  brain  daring  intra- 

trrine  life  which,  later  on,  may  be  followed  by  atrophy  and  arrest  of 

devclopmeut  in  the  part  affected.      In  other  cases  during  the  act  of 

psrtiiritiun  pathological  accidents  may  occnr  within  the  cranium  (and 

f  the<c  latter  by  far  the  most  cummou  are  arachnoid  hEemorrhages), 

%hich  again  may  entail  a  certain  amount  of  atrophy,  or  more  correctly 

speaking  arrest  of  development  on  the  half  of  the  brain  pressed  opon. 
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The  resuU  in  these  two  classes  of  cases  ia  reiy  similar,  viz.,  the  pro- 
daction  of  a  more  or  less  complete  hemiplegic  coudition  associated  with 
tnore  or  less  of  mental  defect  and  other  symptoms,  coupled  with  a 
diminished  rate  of  growth  in  the  paralysed  limbs,  so  that  with  in- 
creasing age  (up  to  the  period  of  the  attainment  of  full  stAtnre),  the 
disproportion  in  size  goes  on  increasing  between  the  non-affected  limbs 
and  those  which  are  paralysed.  This  smaller  size  and  diminished 
rate  of  growth  in  the  paralysed  limbs  is  generally  more 
marked  in  the  arm  than  in  the  leg ;  and  is  commonly  associated  with 
more  or  less  marked  rigidity  or  contracture  about  the  affected  elbow, 
wrifitj  and  Bngers. 

These  constitute  a  very  typical  class  of  cases  wlien  associated  with 
•  history  that  the  condition  dates  from  birth.  It  must  be  remembered^ 
however,  that  a  practically  similar  condition  may  be  induced  when 
BBvero  cerebral  lesions  in  the  form  of  hemorrhages  or  softenings  occur 
in  infancy  or  early  childhood — that  is,  up  to  the  fifth  or  sixth  year  or 
sometimes  eren  a  little  later.  Where  hemiplegia  occurs  at  this  period 
of  life  as  a  result  of  some  severe  lesion,  this  may  entail  an  atrophic 
process  in  the  corresponding  region  of  the  brain,  and  the  limbs  on  the 
opposite  side  of  the  body  are,  throngh  this  brain  injury,  deprived  (in 
one  or  other  way)  of  a  certain  amount  of  their  proper  nutritive  energy, 
and,  as  a  consequence,  tliey  grow  at  a  much  slower  rate  than  those  of 
the  other  side  of  the  body. 

Later  in  childhood  than  the  period  named  above,  it  is  more  rare 
for  cerebral  lesions  of  equol  size  to  have  such  a  profound  effect  upon 
the  nntritiou  of  the  paralysed  limbs  ;  and  even  if  a  correspondingly 
depressant  effect  were  produced  upon  the  rate  of  growth  in  the  affected 
limbs,  the  fact  that  at  the  date  of  the  later  lesion  the  growth  of  Uie 
body  was  more  advanced,  would  of  itself  leave  less  opportunity  for 
differences  in  the  rate  of  growth  on  the  two  sides  of  the  body  to  show 
themselves. 


These  cases  arc  referred  to  here  merely  for  the  sake  of  clinical  oon- 
Tenience  in  order  to  call  attention  to  the  effects  produced  by  severe 
lesions  of  one  cerebral  hemisphere  m  very  early  life. 

The  lesions  do  not  constitute  a  group  apart  from  those  already  con- 
sidered. They  are  mostly  hsemorrhagea  or  softenings,  and  their 
eequclie ;  and  among  euch  sequelie  there  are  two  which  stand  out 
in  especial  promiaenco— ris*,  atrophic  processus  aud  processes  of 
sclerosis. 


SECONDAEY  SCLEROSIS  OP  BRAIN. 
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The  atrophic  processes  occur  partly  aa  immcdiato  and  proxi- 
iDftte  results  of  the  primary  lesion,  and  partly  as  more  remote 
retails  gradually  developing  themselves.  Among  the  most  interest- 
ing of  these  secondary  atrophies  is  that  which  occurs  in  the  lateral 
be  of  the  cerebellnm  opposite  to  the  cerebral  hemisphere  aGfected, 

Of  the  sequential  processes  of  sclerosis,  some  limit  themselves 
pretty  closely  to  the  confines  of  the  primary  lesion,  while  others, 
taking  their  start  there,  may  subsequently  go  on  so  as  to  implicate  a 
considerable  sarrounding  area  of  the  brain  snbstanoe  or  even  the 
vhole  remniniiig  part  of  the  hemisphere  affected.  In  some  very  rare 
cases  the  nature  of  the  iuitial  lesion  is  extremely  difficult  to  detect, 
and  yet  one  hemisphere  may  be  sclerosed  throughout  and  not  more 
than  ono-tbird  of  the  bulk  of  its  fellow  of  the  opposite  side.  Such  a 
ca6e  I  have  recently  had  the  opportunity  of  examining,  in  which  the 
paralysing  lesion  (whatever  it  was)  occurred  abruptly  and  was  osso- 

Eimted  with  a  bemiplegic  form  of  paralysis  at  the  age  of  four  years, 
the  child  liaviug  previously  been  quite  healthy.      In  this  case,  which 
va6  a  typical  example  of  the  group  to  which  I  am  now  referring,  the 
patient,  who  was  an  imbecile,  lived  to  attain  the  age  of  sixty  years. 
The  only  cases  likely  to  be  confounded  with  those  to  which  we  have 
jiiH  been  referring,  are  the   comparatively  rare  coses  of  acute  spinal 
paralysis    in  yonng   children   in   which  one  arm  and  one  leg   only 
Ixare  been  implicated,  and  that  on  the  same  side  of  the  body.      The 
oxerdse  of  a  little  care,  however,  will  easily  enable  the  practitioner  to 
discrizmnate  between  these  two  conditions,  which  arc  ctiologically  so 
Tcry  difiercnt.    In  the  latter  fonn  of  disease,  the  mosoles  either  do  not 
respond,  or  respond  with  difficulty,  to  Faradism,  the  leg  is  generally 
more  paralysed  than  the  arm,  and  there  is  no  trace  of  a  facial  para- 
sis  on  the  same  side  ;  whereaa  in  the  cerebral  affection,  the  muscles 
pond  readily  to  Faradism,  tlie  arm  is  commonly  more  paralysed 
the   leg,  and  there  may  be  still  some  slight  amount  of  facial 
derktioa. 


<thau 
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PATHOLOGICAL    DIAGNOSIS. 

CLINICAL  INDICATIONS  FAVOURING  THE  EXISTENCE 
OF  THIS  Oil  THAT  CAUSATIVE  CONDITION. 

The  initial  periods  of  paralyses  of  encephalic  origin  are  often  moro*^ 
or  less  shronded  by  states  of  insensibility  or  Coma,  some  of  which  are^i 
known  by  the  name  of  Apoplexy — or  more  definitely  as  Cerebral' 
Apoplexy.     Beeing,  however,   that  this   condition  of   Coma  is  one- 
which  may  be  produced  in  mnTiy  different  ways  ;  and  that  in  accor- 
dance with  such  did'crenccs  in  mode  of  production  some  of  them  are, 
and  some  are  not,  apt  to  be  associated  with  paralysis  of  limbs,  it  is 
evident  that  a  brief  preliminary  consideration  of  the  causes,  and  modes 
of  dtstingnishing,  the  different  kinds  of  Coma  (so  far  as  this  may  be 
possible)  becomes  ucccEsary. 

The  problems  of  Pathological  Diagnosis  have  therefore  to  be  studied 
under  two  main  heads  : — (A)  as  they  present  themselves  during  the 
Apoplectic  Stage,  and  (B)  as  they  present  themselves  after  or  in  the 
absence  of  snclt  a  stage. 

When  a  medical  man  is  first  summoned  to  a  patient  the  latter 
may  be  in  a  comatose  condition,  and  his  first  object  then  must  be 
to  decide  as  to  the  cause  of  the  patient's  insensible  condition — a  pro- 
blem which  in  many  cases  is  found  to  be  one  of  extreme  dllliculty, 
especially  where  the  patient  has  been  found  in  that  state,  and  whcro 
nothing  is  known  as  to  his  antecedents,  or  at  least  as  to  the  events  mora 
or  less  immediately  preceding  his  being  found  in  an  insensible  condition. 
On  the  other  b  and,  a  doctor  even  more  frequently  sees  a  paralysed  patient 
for  the  first  time  at  a  period  more  or  less  remote  from  the  onset  of 
his  illness,  when  he  can  often  only  obtain  more  or  less  vague  details 
OS  to  the  mode  in  which  it  has  commenced.  Tbe  consideration  of  the 
problems  pertaining  to  a  pathological  diagnosis  in  cases  of  paralysis 
of  encephalic  origin  is,  therefore,  naturally  divisible  in  tbe  manner 
above  iudicatod. 


PBIUABT   AND   8E00NDABT   OOUAS. 
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a).    PATHOLOGICAL    DIAGNOSIS  IN   THE  APOPLECTIC  STAGE. 

Comas  or  comatose  conditions  are  due  to  very  varioos  causes,  bat 
for  our  purpose  they  are  primarily  divisible  into  two  groups.  Such  a 
condition  may,  in  certain  cases,  (1)  show  itself  as  it  were  abruptly  and 
vitliout  antecedent  illness  of  a  defiuite  kind  ;  or,  on  the  other  hand, 
(2)  it  shows  itself  in  the  course  of  some  malady  known  to  pre-oxiBt 
and  kuown  to  be  liable  to  snch  an  association. 


PRIMART    COMA. 

1.  External     violence    causing 
t»hock  or  laceration  of  brain. 

2.  Alcoholic  Intoxication, 
d.    Narcotic  Poisoning. 
4.    Sunstroke  or  prolonged  ox- 

posare  to  Cold. 
■5.    Encephalic  haemorrhage. 
6.    Ceppbral  Embolism. 
^Bp.   Cerebral  Thrombosis. 


SECONDARY    COVA. 

8.  Post-epileptic  coma. 

9.  Coma  in  General  Paralysis  of 
the  Insane. 

10.  Coma  with  Meningitis. 

11.  Coma  with  Tumour  or  Abscess 
of  the  Brain. 

12.  Ursemic  coma. 

13.  Diabetic  coma. 

14.  Coma    with     Acute    Yellow 
Atrophy  of  Liver. 

15.  Coma  with  Hyperpyrexia. 


1.  External  Violence  cansing  Concnuion  or  Laceration  of  Brain.— 
Under  this  bead  are  included  the  most  diverse  injuries  met  with  in 
times  of  warfare,  produced  by  various  weapons  or  missiles;  and  also 
the  effects  of  occidental  or  purposive  blows,  or  falls,  such  as  happen 
only  too  frequently  to  persons  of  all  ages. 

In  these  various  cases  the  fact  of  the  external  injury  is  generally 
briouf ;  but  when  a  person  is  found  in  an  insensible  condition,  pre- 
ly  of  traumatic  origin,  the  point  that  must  often  for  a  time 
n  doubtful  is,  whether  (1)  the  person  is  merely  suffering  from 
Um  cflrect«  of  shock  or  concussion;  or,  whether  (2)  there 
is  in  addition  more  or  less  of  actual  damage  to  the  cranium  or  its 
eodtentfl. 

In  this  latter  case  we  may  have  to  do  with  (a)  fracture  of  the 
•  kail,  (b)  meningeal  hemorrhage,  (c)  htemorrhage 
into  the  substance  of  the  brainy  {^)  lacerations  of 
the  brain  substance,  or  (e)  a  combination  of  any 
two   or   three   of  these  conditions. 

In  fiome  cases  time  must  be  allowed  for  the  effects  of  mere  shock  to 
aobaide  before  it  is  possible  to  form  a  positive  judgment  as  to  the 
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existence  or  not  of  laceration  of  the  brain,  of  haemorrhage  into  its  sub- 
stance, or  of  a  hromorrhage  pressing  upon  its  surface.  It  is  well  to 
bear  in  mind  that  in  some  cases,  apparently  trivial  accidents  may  lead 
to  the  gravest  consequences.  Tlius,  a  man  may  merely  slip  in  the 
street,  and  fall,  striking  bis  head  against  the  pavement,  and  yet  \rith 
60  much  force  as  to  cause  not  only  lacerations  of  the  brain  snbstance 
but  extensive  meningeal  hDcmorrhagcs,  followed  by  speedy  death 
(Path.  Trans.,  Vol.  xvii.  p.  10). 

Iti  other  cases,  however,  it  may  be  obvious  from  the  first  that  some 
such  serious  injuries  exist  over  and  above  the  eCTects  of  mere  brain 
shock.  Tliis  is  the  case,  for  instance,  when  signs  of  facial  paralysis 
exist  on  one  side,  and  when  the  limbs  (one  or  both)  of  this  side  fall, 
when  raised,  in  a  much  more  flaccid  and  helpless  manner  than  those  of 
the  opposite  side  ;  also  when  unilateral  rigidities  or  clonic  spasms 
occur  on  one  side,  or  unequally  on  the  two  sides  of  the  body,  or  when 
conjugated  deviation  of  the  head  and  eyes  exist,  or  when  one  pupil  is 
contracted  and  the  other  is  dilated.  These  are  signs  recognisable  dur- 
ing tlie  stage  of  coma,  and  the  presence  of  two  or  more  of  them  will 
certainly  indicate  the  existence  of  some  amount  of  organic  misclnef 
within  the  cranium. 

Again,  another  question  must  present  itself  in  some  of  the  cases  in 
which  we  are  called  to  a  pareou  who  has  fallen  and  is  picked  up  in 
an  insensible  condition  ;  and  that  is,  whether  wo  have  to  do  with  the 
mere  effects  of  the  fall  (whatever  their  degree  of  severity),  or  whether 
the  person  was  taken  ill  first,  with  some  sort  of  fit,  and  fell  only  in 
consequence  of  such  fit.  If  the  person  fell  in  consequence  of  an  epi- 
leptic attack,  the  only  complication  might  be  that  such  a  person  is  apt 
to  remain  in  a  condition  of  stupor  or  insensibility  for  a  longer  period 
than  ho  would  have  done  as  a  mere  consequence  of  the  fall.  On  the 
other  hand,  if  it  were  the  onset  of  an  ordinary  apoplectic  attack  which 
caused  the  person  to  fall,  the  cose  is  necessarily  a  much  more  serious 
one;  for  not  only  may  the  lesions  causing  the  apoplexy  be  more  or  less 
aggravated  by  the  fall,  but  we  should,  in  that  case,  have  to  do  with  a 
patient  suffering  from  the  effects  of  such  lesion  over  and  above  the 
effects  of  independent  injuries  that  may  have  accrued  from  the  fall 
iteelf. 


2.  Alcoholic  Intoxication.— A  man  or  woman  is  picked  up  in  ao 
insensible  condition  in  the  street,  with  the  breath  smelling  more  or  less 
strongly  of  spirits,  and  the  facile  conclusion  of  the  policeman  is  thai 
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be  bM  tucrelj  to  do  with  n  case  of  drnnkenness.  Again,  a  person 
may  have  been  seen  to  be  reeling  about,  and  apparently  intoxicated 
in  the  street,  before  he  or  she  has  fallen  or  been  knocked  down  by  some 
passing  vehicle ;  in  the  lattex  case  it  is  possible  that  the  person 
may  be  bronght  by  the  police  to  the  casualty  room  of  some  hospital. 
The  house  surgeon  should  bear  in  mind  that  in  such  a  case  he  is  not 
called  npon,  nor  should  it  be  expected  of  him,  to  decide  at  once,  after 
bU  first  examination,  that  he  has  to  do  merely  with  a  case  of  drunken- 
nets.  Drunkenness  may  be  present,  but  there  may  be  somethiug  much 
more  serious  besides,  the  existence  of  which  is  apt  at  the  time  to  be 
more  or  less  completely  masked  by  the  alcoholic  intoxication.  In  all 
snch  cases,  time  ought  to  be  allowed  for  any  mere  drunkenness  to 
anbeide,  and  with  this  object  in  view  the  person  ought  to  be  allowed 
lo  reoQain  in  a  bed  attached  to  the  casualty  room,  for  the  necessary 
nnmber  of  hours,  before  the  surgeon  positively  decides  as  to  the 
absence  of  brain  injury  or  disease  and  permits  the  person  to  be  handed 
crer  to  the  police. 

The  adoption  of  such  a  rule  greatly  diminishes  the  chance  of  amis- 
take,  which  may  be  very  harmful  to  Uie  person  principally  concerned; 
and  also  avoids  the  public  scandal  which  is  caused  by  the  announce- 
men  I  in  the  papers  that  a  person  who  had  been  taken  to  this  or  that 
public  hospital,  had  been  sent  away  from  that  institution,  hod  died  tho 
•ame  night  or  the  next  day  in  a  police-cell,  and  that  a  post-mortem 
«Kamination  had  revealed  the  existence  of  serious  disease  or  injury  of 
lbs  brain.  Newspaper  paragraphs  headed  *  Drunk  or  Dying,'  would, 
in  short,  become  decidedly  less  frequent. 

Not  only  may  the  effects  of  disease  sometimes  simulate  various 
degrees  of  drunkenness  very  closely,  but,  on  the  other  hand,  obvious 
drunkenness  may  for  a  time,  as  above  indicated,  more  or  less  com- 
pletely mask  the  signs  of  some  important  injury  or  disease  of  the 
bnio.  These  are  facts  which  should  always  be  borne  in  mind  by  the 
medical  man. 

An  excessive  quantity  of  alcohol  indncee  stupor  or  coma,  often  with 
flnjtbed  face  and  dilated  pupils.  If  vomiting  does  not  occur  or  the 
•tomach-pnmp  be  not  used,  symptoms  of  collaiwe  may,  in  rare  cases, 
speedily  set  in,  where  the  amount  taken  has  been  extremely  large. 

After  the  preceding  remarks,  it  may  be  sufficient  to  indicate  that  in 
eases  brought  before  us  connected  with  excess  of  alcohol,  we  may  have 
to  do  witli  one  or  other  of  the  following  conditions  : — 
(1).  Alcoholic  intoxication,  alone. 
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(2).  Alcoholism,  plus  a  fall  or  blow,  but  no  mtra-cranial  damage. 
(3).  Alcoholism,  plus  a  fall  or  blow,  together  with  more  or  less 

serious  intra-craaial  damage. 
(4).  Alcoholism  (more  or  less),  plus  a  more  or  less  severe  apople<s 
tic  attack  due  to  intra-cranial  haemorrhage  or  vascular  oo- 
clnsioD. 
These  several  conditions  must  be  discriminated  from  one  another  by 
the  most  careful  examination  of  the  person  at  the  time  when  he  is  first 
seen,  and,  in  all  coses  where  there  Js  room  for  the  least  doubt,  no  defi- 
nite opinion  should  be  at  once  expressed,  but  the  person   should   be 
kept  some  hours  under  observatioD,   and  examined  again  at  a  later 
stage  when  the  clouding  eflfects  of  alcoholic  excess  have  had  time  to 
wear  away. 


3.  Harcotic  Poisoning. — Only  a  few  remarks  need  be  made  bere  ou 
the  subject  of  narcotic  poisotiing.  The  consideration  of  alcoholic  in- 
toxication should  realty  have  come  under  this  head,  as  alcohol  is  one 
of  the  narcotic  poisons.  It  was  thouglit  best,  however,  for  practical 
purposes,  to  deal  with  this  subject  separately. 

Of  the  remaining  narcotic  poisons  there  are  but  three  whose 
poisonous  effects  are  at  all  commonly  met  with,  viz.,  opium  aud  its 
derivatives,  chloroform,  and  prnssic  noid  or  its  compounds.  Of  these 
poisoning  by  opium  or  its  derivative  morphia,  is  by  fur  the  most 
common;  poisoning  by  the  other  two  drugs  are  comparatively  rare 
events. 

The  circumstances  under  which  narcotic  poisoning  occurs  are  di- 
visible into  two  distinct  categories.     Tims  we  may  have, 

(a)  Cases  in  which  suicide  has  been  attempted. 

(b)  Cases  in  which   &  medicinal    overdose  has  been    carelesslj 
administered,  or  unwittingly  taken. 

(a).  The  cases  coming  under  this  category  often  present  no  diffi« 
culty  in  the  way  of  dingiiosig,  since  the  pereon  who  commits  suicide 
commonly  takes  no  precautions  to  conceal  the  means  by  which  the 
attempt  upon  his  or  her  life  has  been  made.  Kear  at  hand,  therefore, 
a  bottle  may  be  found  which  by  its  label,  its  remaining  contents,  or  by 
its  odour  may  testify  as  to  the  meaning  and  cause  of  the  person's  con- 
dition. 

Prnssic  acid  was  formerly  most  apt,  or  rather  a  bottle  which  had 
contained  it,  to  be  found  under  such  conditions.  Now  that  such  poisons 
as  this  are  less  easily  obtained  by  the  public,  poisonings  by  prassic  acid 
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S^D^^ming  decidedly  less  frcqnont.  Still  suicide  is  occasionally 
effected  or  attempti'd  by  one  of  its  compoands,  potassium  cyanide,  a 
highly  poisonous  salt,  commonly  employed  by  pliotograpbcrs  and 
workers  in  electrotype,  in  the  exercise  of  their  calling.  In  either  of 
nch  coses  the  breath  may  have  the  distinctive  odour  of  prnssic  acid. 
The  person  is  insensible ;  tlie  skin  is  commonly  cold  and  dusky  ;  tho 
pnpils  ore  dilated  ;  the  breathing  is  shallow  and  irregular  m  character  ; 
the  pulse  almost  imperceptible  ;  spabmudic  closure  of  the  jaws  and 
perhaps  actanl  convulsions  may  also  occur.  Where  large  doses  are 
taken  death  may  occur  in  fifteen,  teu,  or  crcn  five  minutes. 

Opium  and  morphia  arc  not  so  commonly  taken  by  persons  with 
oicidal  intentions;  and  chloroform  is  almost  never  had  rocourso  to 
Hith  such  an  object. 

(b).  Inadvertent  deaths  from  chloroform  inhaled  by  the  persons 
Tcs,  on  their  own  responsibility,  for  the  relief  of  some  pain, 
niifurtonately  been  only  too  frequent  in  recent  years.  Some 
entable  cases  have  even  occurred  in  which  chloroform  has  been 
rashly  self-administered  by  medical  men  with  the  view  of  conrling 
alecp,  with  the  result  that  they  have  been  overtaken  by  the  sleep 
of  death.  Sometimes  aj^ain,  a  poisonous  dose  of  chloroform  hag  been 
■walUiwed  with  the  view  of  procuring  sleep. 

In  all  these  ca^es  death  may  occur  before  the  patient  is  found,  bat 
■boalJ  this  not  be  the  case,  the  chloroform  bottle  is  commonly  near  to 
t<eU  ita  tale,  or  the  patient's  breath  may  smoll  strongly  of  chloroform, 
vhllst  he  is  found  to  be  In  a  profoundly  comatose  condition ;  with 
videly  dilated  and  insensible  pupils,  pulse  slow  and  full  (with  body 
warm),  or  stow  and  feeble  (with  surface  cold)  ;  the  respirations  being 
Imiried  and  slightly  noisy,  or  weak  and  slow. 

Poisoning  from  prussic  acid  itself  or  from  potassium  cyanide  does 
ot  often  occur   from  inadvertence.     It  does  happen,  however,  rarely 
the  eating  of  such  vegetable  products  as  bitter  almonds,  or  the 
Is  of  peaches,  apricots,  or  other  stone  fruit.      All  these  contain 
le  amounts  of  prussic  acid,  and  when  they  have  been  consumed 
too  freely  hate  occasioned  serious  signs  uf  poisoning.     The  leaves  of 
rel  osed  in  flavouring  also  contain  much  pruKsic  acid^  and  when 
rt  been  too  freely  employed  poisoning  has  sometimes  occnrred. 
The  symptoms  in  all  these  cases  are  of  the  kind  described  in  ihe 
prcTiona  section  (a). 

The  caaes  of  inadvertent  poisoning  by  opinm  or  morphia  are  unfor- 
nately  only  too  common,  and  particularly  as  a  cwnseqaence  of  the 
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careless  administration  of  rarioua  patent  meilicines,  so-called  *'  sooth 
ing  syrups/'  containing  opinm  or  morphia — the  victims  here  with 
especial  freqnencj  being  infants  or  yonng  children,  who  are  peculiarlr 
sensitive  to  its  influence.  Adults,  again,  who  are  afifected  with  renal 
disease  may  sometimes  eshiMt  marked  symptoms  of  opium  poisoning 
after  doses  of  opium  or  morphia,  which  wonld  province  no  poisonous 
symptoms  in  persons  in  an  ordinary  state  of  health.  The  increasing 
susceptibility  with  old  age  to  the  influence  of  opium,  as  well  as  the 
occasional  existence  of  an  idiosyncrasy  rendering  the  individual  at  all 
periods  of  )tis  life  extremely  vulnerable  to  the  influence  of  opium  or 
morphia,  are  other  additional  causes  why  poisoning  by  such  pain- 
killing  dmgs  as  these  is  apt  to  occur  not  unfreqnently  from  careless- 
ness or  mere  inadvertence. 

However  it  may  have  been  brought  about,  and  at  whatsoever  ago 
the  poisoning  liy  opium  or  morphia  may  occur,  the  patient  presents 
usually  a  well-dpfiued  and  typical  condition. 

Drowsiness  and  stnpor  soon  lapse  into  insensibility  or  coma,  from 
which  it  may  ho  difficult  to  ronsc  the  patient  even  for  a  moment.  The 
pupils  are  strongly  coiitractc<l  (often  to  pin-point  size)  and  quite  in- 
sensitive. The  breathing  gradually  becomes  first  slow  and  then  ster- 
torous, the  pulse  weak,  and  the  face  inclines  to  lividity.  The  sarface-^H 
generally  may  nlso  be  cold  and  livid,  or  batbcd  in  Bweat.  All  th&^^| 
limbs  aro  relaxed.  Vomiting  sometimes  occurs  ;  and  occasionally 
death  is  more  or  less  immediately  preceded  by  convulsions.  In  verjr 
rare  cases  the  pupils  are  said  to  liave  been  dilated. 

It  is  most  important  to  bear  in  mind  the  fact  tbat  haemorrhage  into 
the  pons  Varolii  produces  a  form  of  apoplexy  which  is  liable  to  be, 
and  has  in  fact  been  at  times  confounded  with  opium  poisoning,  la 
each  case  there  may  be  a  comatose  condition,  with  piipila  contracted 
almost  to  a  pin-point  size,  with  slow  stertorous  brealliing  and  dis- 
ordered pulse,  together  with  general  muEciilar  reliixntion.  It  has 
been  the  condition  of  the  pupils  especially  which  hns  misled  or 
thrown  off  their  guard  those  who  have  fallen  into  this  serious  error  of 
diagnosis.  Those  who  are  aware  of  the  resemblance  in  questioa 
may  generally  detect  in  a  case  of  hicmorrhage  into  the  pons  Varolii 
the  coexistence  of  other  signs,  such  as  the  existence  of  some  unsym- 
metrical  condition  about  the  face,  or  some  slight  rigidity  or  twitchings- 
perhaps  in  the  limbs  on  one  side,  which  are  not,  on  the  other  haud^ 
likely  to  be  met  with  in  a  case  of  opiam  poisoning. 
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Sunstroke  or  Prolonged  Exposure  to  Cold.  These  arc  causes  of 
%  comatose  condition  which  should  uot  be  forgotten.  Sonstroko  would 
be  better  known  as  '  heat-stroke/  since  undue  exposure  to  heat  from 
any  canse,  especinllj  in  debilitated  or  exhausted  states  of  the  body,  is 
liable  to  give  rise  to  the  conditions  commonly  known  as  '  sunstroke,' 
independently  it  may  be  of  direct  exposure  to  the  sun. 

There  arc  two  forma  of  this  affection  which  may  give  rise  to  a  con- 
didon  of  insensibility  simulating  that  from  cerebral  haimorrhagc,  viz,, 
the  *  asphyxial  form'  and  the  'hyperpyrexia!  form'  of  Fayrer, 
Speaking  of  the  former  variety  he  says, — "  The  symptoms  of  this 
form  of  insolation,  the  real  coup  de  toleilj  are  those  of  sudden  and 
violent  injury  to  the  nerve  centres — unconsciousness  and  cold  skin, 
feeble  pnlse,  all  the  symptoms  of  depression  ;  death  resulting  from 
rapid  failure  of  the  respiration  and  circulation."  Occasionally,  during 
this  state,  actual  cerebral  hftimorrhage  of  more  or  less  magnitude 
^_^Biay  occar,  and  thus  complicate  the  clinical  picture. 
^H  The  hyperpyrexia!  form  of  insolation  gives  rise  to  a  condition  in  all 
^Vnspects  similar  to  the  hyperpyrexia  that  is  occasionally  apt  to 
^H  Menr  in  the  conrso  of  rhenmatic  fever  and  other  acute  febrile  diseases, 
r  nbere  a  comatose  condition  is  prodaccd  in  which  the  temperature 
I       rapidly  rises  to  108°  or  even  110°. 

^^  The  rapid  rise  of  temperatare,  associated  with  a  hurried  gasping 
^^mspiration,  a  pulse  full  and  slow  or  quick  and  jerking,  great  restless- 
f^^  neM»  with  pungent  heat  of  skin  and  frequent  micturition,  is  the  condi- 
I  tion  commonly  met  with  in  these  cases.  The  head  and  neck  are 
I  extremely  congested — more  or  less  livid — and  the  pulsations  of  the 
I  carotids  are  visible.  The  condition  of  the  pupils  is  not  distinctive; 
I  they  may  be  contracted  at  first  and  subsequently  widely  dilated. 
Coma  soon  becomes  marked  ;  and  convulsions  may  occur  before  the 
'  patient  dies,  asphyxiated.  With  a  temperature  reaching  10d°,  re- 
corcry  becomes  an  extremely  rare  event. 

Exposure  to  intense  or  prolonged  cold  is  in  some  countries  an 
occaeiona]  cause  of  a  comatose  oonditiou.  The  circumstances  in  which 
the  patient  is  found  will,  in  such  cases,  often  of  themselves  suffice  to 
make  the  diagnosis  clear.  t^hould  relief  come  in  time  such  a  coma- 
tote  condition  may  be  completely  dissipated  under  suitable  treatment. 
The  symptoms  produced  by  extreme  cold  are  said  to  be  these — **  the 
propensity  to  sleep  becomes  irresistible;  everything  grows  strange; 
the  senses  are  confused  ;  the  mind  grows  dull,  the  ideas  incoherent, 
and  the  speech  stammering  or  raving ;  respiration,  at  first  interrupted, 
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becomes  slow;  the  heart's  action  is  feeble,  quick,  hard,  irregular,  and 
Bometimes  painful,  and  the  piilso  progressively  smaller ;  the  pupils 
dilate  ;  the  brain  becomes  stnpetied  ;  and  finally  deep  coma  indicates 
the  approach  of  inevitable  death."  (Durham,  Quain's  *  Dictiuuary,* 
p.  271 ).  The  early  eymptoms  might  be  mistaken  for  those  of  alcoholic 
intoxication. 


5.  Encephalic  Hsamorrhage. 

6.  Cerebral  Emboliam. 

7.  Cerebral  Thrombosis. 


I 


These  three  pathological  conditions  are  the  common  causes  of  m- 
sensibilily  or  coma  (so-called  '  apoplectic  attacks  *)  from  cerebral 
disease  of  idiopathic  or  non-traumatic  origin.  They  ought  always  to 
be  diagnosed  from  one  another,  so  far  as  this  may  be  possible.  At 
times  such  a  diagnosis  cannot  be  made  with  any  certainty. 

The  conchision  that  in  a  given  case  of  coma  we  have  to  do  with  one 
or  other  of  these  conditions,  will  usually  have  to  be  made  upon  general 
priticiplps  and  afier  excluding  the  existence  of  other  possible  causes  of 
the  apoplectic  state.  In  this  condition  it  may  be  very  difficult,  if  not 
impossible,  to  recognize  any  6{>ccial  powerlessness  on  one  side  of  the 
body  ;  and  in  the  general  muscular  relaxation  characteristic  of  the 
state  no  lack  of  symmetry  may  be  detectable  about  the  face.  fcjLiU 
these  signs  ehonld  always  be  looked  for,  and  in  some  cases  we  may 
recognize  a  greater  flaccid  ity  of  the  cheek  on  one  side,  or  that  the 
limbs  on  one  side  are  completely  flaccid,  whilst  those  of  the  other 
perhaps  present  some  amount  of  rigidity,  or  may  be  the  seat  of  dis- 
tinct clonic  spasms.  Inequality  in  the  size  of  the  pnpils  is  another 
sign  which  should  be  looked  for,  also  inequality  in  the  sensitive* 
ness  of  the  two  conjunctiva;,  so  that  touching  the  conjunctiva  on  one 
side  leads  to  reflex  contraction  of  the  lidj  whilst  on  the  other  side  the 
same  action  is  followed  by  no  such  result.  Again  we  may  sometimes 
recognize  that  one  upper  extremity  is  distinctly  warmer  than  the 
Esther  ;  a  difference  of  temperature  being  occasionally  distinctly  notice* 
able  in  the  palms  of  the  hands  even  within  one  hour  from  the  com- 
mencement of  a  not  very  profound  apoplectic  attack.  In  such  a  case, 
the  side  on  which  the  temperature  is  higher  is  the  side  on  which 
evidence  of  paralysis  may  be  looked  for,  or  on  which  it  will  become 
manifest  subsequently,  should  the  patient  recover  from  the  apoplectic 
state.  But  over  and  above  all  these  in  importance  there  is  a  sign  of 
the  existence  of  a  definite  cerebral  lesion,  of  the  greatest  diagnostio 
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igiufic«Ticc  when  it  occnrs,  and  one,  moreoTer,  wliicli  obtrudes  itself 
vpon  the  attention  of  any  one  vho  is  alive  to  the  nature  and  value  of 
soch  a  sign — I  allude  to  what  is  known  as  *  conjugate  deviation  of 
the  head  and  eyes.'  When  it  occnrs  in  a  non-traumatic  apoplectic 
paticntf  it  may  bo  said  to  be  absolutely  conclusive  evidence  that  the 
condition  is  due  to  cerebral  ba'morrhage,  or  oculusion  of  some  of  tlie 
Cerebral  vessels  by  embolism  or  thrombosis.  It  is  desirable,  there- 
fore, to  say  something  in  this  place  concerning  such  an  important  pigu 
of  the  most  common  form — from  an  etiological  point  of  view — of  the 
apoplectic  condition.  It  is  a  sign  very  far  from  occurring  in  all 
apoplexies  of  this  type;  but  it  occurs  in  many  of  them,  and  when  it 
presents  itself  it  has  all  the  significanco  above  stated. 

When  Conjugal!  Deviation  of  the  Eyes  and  Head  is  encountered 
in  an  apoplectic  patient  to  a  well-marked  extent,  the  head  is  seen 
to  be  strongly  turned  to  one  or  other  shouhler,  whilst  both  eyes 
are  directed  outwards  and  rather  upwards  in  the  same  direction — it  is 
as  though  the  patient  were  making  a  petsistent  effort  to  look  over  one 
or  other  shoulder.  Where  the  condition  exists  to  a  less  marked  ex- 
tent, there  is  only  a  slight  deviation  of  the  head  to  one  or  other  sidc^ 
tliough  both  eyes  are  strongly  deviated  in  the  same  direction. 

The  deviation  of  the  eyes  is  quite  distinct  from  strabismus, 
e  optic  angle  being  neither  increased  nor  diminished.  Wlieu 
re  is  rotation  of  the  head  any  attempt  to  bring  it  back  to 
onlinary  condition  is  impeded  by  the  rigid  condition  of  certain 
moscloa.  Wlien  the  effort  of  the  observer  to  turn  it  or  to  maintain 
it  in  its  natural  position  is  relaxed,  the  head  immediately  reverts  to 
it»  previous  position.  The  muscles  of  the  neck  in  a  state  of  contrac- 
are  mainly  those  on  the  side  towards  which  the  head  is  turned, 
the  opposite  stemo-mastoid  is  also  in  an  associated  state  of 
on.  In  the  slighter  forms  of  this  condition  the  eyes  may 
be  immovably  fixed  in  the  one  direction  ;  the  patient  may 
Ictpecially  when  semi-conscious)  be  seen  to  move  them  in  attempts 
look  at  a  bright  object,  perhaps  as  far  as  the  middle  line,  but  not 
beyond.  He  generally  cannot  look  in  the  least  towards  the  opposite 
aide,  and  when  the  stimulus  is  withdrawn  the  eyes  at  once  return  to 
their  original  poaition. 

Although  this  condition  had  been  previously  noted  and  referred  to 
serrral  writers,  it  was  first  completely  studied  by  Prevost,  who 
UsbrJ  an  important  memoir  on  the  subject  in  1868. 
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Conjagnte  deviation  of  tbehead  and  eyes  is  a  condition  whicb  Tery 
rarely  shows  itself  witU  a  hemiplegia  of  gradual  onset;  it  occurs  espe- 
cially in  association  with  cerebral  hEemorrhage  or  with  either  mode  of 
occlusion  of  cerebral  vessels.  It  is,  therefore,  one  of  the  initial  symp- 
toms in  a  hemiplegia  setting  in  with  an  apoplectic  or  sub-apoplectio 
stage,  and  when  death  occurs  in  twenty-four  to  forty-eight  hours  it 
may  persist  to  the  lost.  In  cases,  however,  in  which  the  apoplectic 
<?onilition  clears  up,  and  the  patient  is  left  simply  heiniplegic,  it  com- 
monly disappears  gradually  in  the  course  of  a  few  days  j  though  some- 
times it  persists  much  longer — for  weeks  or  months. 

Tlie  investigatioim  of  Prevost  ltd  him  to  believe  that  the  appearance 
of  this  sign  was  not  necessarily  connected  with  disease  in  any  parti- 
cular part  of  the  cerebrum,  but  he  came  to  the  important  conclusion 
that  in  the  class  of  cases  to  which  wo  have  just  been  referring  there 
w:i8  an  nil-important  constancy  in  the  direction  of  the  deviation. 
In  all  cases  where  the  lesion  is  situated  in  one  cerebral  hemisphere, 
the  patient,  lie  says,  looks  towards  that  hemisphere  which 
-is  the   scat   of  lesion. 

It  is  this  dcfiniteness  of  indication  that  gives  the  sign  its  ralae,  in 
the  first  place,  for  the  diagnosis  of  apoplexy  itself,  and  secondly  for 
th(?  information  which  it  is  cnpable  of  affording  as  to  the  side  of  the 
brain  that  is  damaged,  at  a  lime  when  no  other  sign  may  be  forth- 
coming even  as  to  the  existence  of  a  hemiplegic  condition.  I  have  known 
this  sign  also  give  most  valnable  indications  in  such  a  ca»e  as  this — a 
patient  who  is  already  hemiplegic,  but  quite  conscious  and  going  on 
well,  more  or  less  suddenly  lapses  into  an  apoplectic  condition,  but 
shuws  a  conjugate  deviation  of  the  head  and  eyes  ia  the  direction  of 
the  previously  jmrnlysed  limbs.  Now  to  a  person  not  knowing  the 
exact  significance  of  the  latter  sign,  the  most  natural  supposition 
would  bo  that  the  apoplectic  condition  was  due  to  some  extension  of 
the  disease  in  or  near  the  old  focus.  Cut  to  a  person  knowing  its 
real  significance,  the  indication  would  clearly  be  that  something  much 
more  grave  had  occurred — that  is,  that  the  previously  sound  cerebral 
hemisphere  had  now  become  the  seat  of  disease.  And,  with  lesions 
in  both  hemispheres,  the  patient's  condition  would  be  rendered  much 
more  helpless,  both  mentally  and  physically,  even  should  ho  Eurvire 
the  additional  perils  attaching  to  such  an  apoplectic  state. 

Prevost  admitted  only  one  exception  to  the  rule  above  stated,  and 
that  was  in  regard  to  lesions  occurring  in  the  pons  Varolii,  when 
the    deviation   was   sometimes    found   to   be    towards   the    side  of 
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on  and  sometimes  towards  the  sido  of  paralysis.  Desnos  subse- 
«}uent1y  maintained  that  in  lesions  of  the  pons  the  deviation  was 
Always  towards  instead  of  away  from  the  paralysed  side.  But,  as  wo 
shall  now  sec,  the  views  of  Prcvost  as  well  as  of  Desnos  stand  in  need 
of  some  qualification. 

lliis  subject  has  more  recently  been  studied  principally  by  Lan- 
douzy  and  by  Grossct,  and  they  have  shown  tlie  extreme  importAnce, 
in  reference  to  this  sign,  of  distinguishing  between  the  effects  of 
paralysing  and  of  merely  irritative  lesions.  The  clue  to  this 
important  extension  of  our  knowledge  was  furnished  by  tho  cxperi- 
ttienlal  observations  of  Hitzig  and  of  Ferrier, 

It  is  now  a  matter  of  common  observation  that  lateral  deviation  of 
the  head  and  eyes  occurs  very  frequently  with  tlie  on.sct  of  some 
kinds  of  epilepttoid  attacks;  and  where  unilateral  convulsions  are  thus 
Attociated  with  conjugate  deviation  of  thu  heud  and  eyes,  it  has  always 
been  found  that  the  deviation  takes  place  towards  the  side  of  the  body 
which  ia  convulsed,  and  therefore  away  from  the  side  of  lesion.  If 
we  were  to  enter  iuto  the  full  physiological  explanation  of  this  sign 
(Khich  would  bo  out  of  place  here)  it  would  not  be  difficult  to  show 
that  this  result  is  just  wliat  might  have  been  expected.  But  without 
entering  into  any  elaborate;  illustration  it  may  easily  be  shown  from 
the  analogy  of  what  takes  place  when  the  muscles  of  one  sido  of  the 
fflce  are  paralysed  and  convulsed  reBpectivcly,  that  an  irritative  lesion 
prodncing  lateral  deviation  of  the  head  and  eyes  ought  to  give  rise  to 
«}aite  a  different  re&ult  from  that  which  would  follow  upon  the  estab- 
ishment  of  a  paralysing  lesion  in  the  same  part  of  the  same  cerebral 
here. 
here  a  left  hemiplegia  is  caused  by  a  destructive  lesion  in 
right  hemisi)here  we  find  the  lower  part  of  the  left  side  of  the 
"iace  paralysed  and  the  right  angle  of  the  moulh  consequently  pulled 
alightly  outwards  and  upwards  (that  is  towards  tho  sido  of  the  brain 

>on)y  owing  to  the  unbalanced  action  of  the  muscles  on  that  side. 
-^nat  as  we  have  the  right  angle  of  the  mouth  polled  upwards  and  out- 
wards in  a  case  of  left  hemiplegia,  so,  when  a  conjugated  deviation  of 
the  bead  and  eyes  is  associated  with  a  lefb-stded  paralysis,  the  dcvia- 
tioa  takes  place  towards  the  right  side,  by  virtue  of  certain  unbalanced 
Dsaacalar  actions  similarly  tending  to  draw  the  head  and  eyes  in  this 
directioa. 

Where,  on  the  other  hand,  we  have  to  do  with  left-sided  uni- 
lateral conTulsions  caused  by  an  irritative  lesion  in  the  right 
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hemisphere,  \re  now  find  tliat  lauscular  action  is  in  excess  on  the  left 
side  of  the  face,  and  as  a  consc(iucncc  tbo  left  angle  of  the  mouth  is 
drawn  upwards  and  outwarJs — that  is  to  fifty  the  month  is  drawn 
towards  the  side  which  is  convulsed.  But  supposing  the  irritative 
lesion  to  occur  in  certain  regions  of  the  brain,  presently  to  be  referred 
to,  thcDj  in  association  with  left  unilateral  conynlsions  we  may  have  & 
left-sided  deviation  of  the  head  and  eyes — that  is  the  bead  and  eye& 
are  now  turned  away  from  the  side  of  brain  lesion  and  towards  the 
side  of  the  body  which  is  convulsed.  The  deviation  of  the  head  and 
eyes  follows  the  same  rule  as  that  which  applies  to  the  face  ;  it  is^ 
therefore,  only  natural  that  we  shonld  have  in  the  case  under  con- 
sideration a  deviation  tn  a  direction  the  reverse  of  that  which  obtains 
in  the  case  of  a  left-sided  paralysis.  If  in  the  latter  case  the  devia- 
tion is  towards  the  side  of  lesion  beoansc  of  the  loss  of  power  in  a 
certain  set  of  muscles  ;  then  it  is  only  reasonable  to  expect  that  whoik 
these  same  sets  of  muscles  are,  by  an  irritative  lesion,  called  into  ex- 
cessive action,  n  deviation  should  occur  in  the  reverse  direction. 

Thus,  in  cases  of  lesions  in  the  cerebral  hemispheres,  the  old  rule 
laid  down  by  Prevost  requires  to  be  modified,  as  it  has  been  by  Grasset, 
in  accordance  with  the  following  terms: — When  conjugate  de- 
viation exists  with  a  lesion  in  one  of  the  cerebral 
hemispheres,  the  patient  looks  to  the  side  of  convul- 
sion when  this  exists,  and  looks  in  the  direotion  of 
his  lesion  when  there  is  paralysis  and  no  coiirai- 
sion . 

In  the  consideration  of  the  effects  of  lesions  of  the  pons  Varolii  the 
same  kind  of  distinction  requires  to  be  made  between  irritating  and 
dcstructivo  lesions.  The  law  of  Denos  in  regard  to  this  part  of  the 
brain  has  been  found  to  be  too  absolute.  Prevost  was  right  in  sayitig- 
that  with  lesions  in  this  region  the  deviation  is  sometimes  away  from 
am!  sometimes  towards  the  seat  of  lesion,  only  he  did  not  define  the 
conditions  under  which  such  variations  lake  place.  This  has  been 
done,  however,  by  Grasset,  who  has  formulated  the  following  rule: — 
In  lesions  of  the  pons  Varolii,  where  conjugate 
deviation  exists,  the  patient  looks  towards  his 
paralysed  limbs  when  there  is  paralysis,  and  to* 
wards  his  lesion  when  there  is  spasm  or  convnlBion. 

ticrCj  again,  it  would  bo  possible,  if  tliii  were  the  plaoe  for  it,  to  work  out 
a  phjKiological  iDtcrpretatiou  that  would  suffice  to  osplain  why  this  different 
rule  sbould  obtain  in  regard  tu  leftiona  iu  the  pons  Vaix>]u,  from  that  which 
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for  lecions  in  the  cerebral  be  mi  splits  re^  tbemselrea.  Bat,  as  it  if, 
w«  C*o  ontjhtDt  at  the  kind  of  explanation  thut  woabl  be  giron,  and  rofer  thoao 
who  wifth  for  fanbcr  inPoroiation  to  tbe  ingvuiouH  expoeiiion  of  this  Bide  of  the 
sobi«ct  which  i«  given  bj  Dr.  Roas  (*'  Diseasna  of  Iho  Xervous  Syatem.**  Vol.  i,). 
Oue  of  the  principal  pbyBiologico-nnatomical  cunditions  upon  which  conjagBte 
deriatiou  of  tbu  cjci  and  hend  depends,  is  ibo  fact  tbat  in  iho  two  ejes  there 
ii  ao  «asociated  actirity  between  the  external  reotiuof  ibe  od9  and  the  internal 
zvclBs  of  the  other,  and  couscqucntlj  between  the  nocieuB  of  the  sixth  unrve 
and  a  port  of  tlie  nuclens  of  the  third  nerve.  There  is  roaaoa  to  bclioTo  that 
Uii*  aasociaied  activity  of  part  of  the  nuclons  of  the  tliii-d  norre,  is  aroused 
Ihfftmgh  comnsiuDral  fibres  coming  to  ic  from  the  nucleus  of  the  sixth,  bo  ttuit 
wfara  a  p«raou  looks  towards  the  left  side,  the  excitation  of  ihn  left,  external 
rectos  muscle  carries  with  it  as  a  necessury  consequence  the  excitation  of  the 
X^gbt  internal  rectofe  (aa  it  also  entails,  in  a  more  indirect  waj,  the  octiritj  of 
Abe  gTDDp  of  mofrolee  needful  to  rotate  tbo  h^od  to  the  left  side).  Thu^  in 
looking  to  the  luft  or  to  the  right  side,  the  initial  and  principal  nctirity  to  be 
idered  is  that  of  the  noclena  uf  tho  left  or  of  the  right  extcnial  rootUB  re- 
ly. Bat  a  lesion  in  the  pons  Varolii,  especially  lu  its  lower  half  (Fig.  15), 
affect  the  roots  of  the  sixth  nerve,  jnsL  as  they  may  affrot  tho  roula  of  tba 
oetTos,  directly  (that  is,  anterior  to  the  decassation  of  the  fibres  of 
each  ou  their  way  to  tho  opposite  cerebral  hemi^pberej.  L'^inaeqaeotly,  jost  as, 
!■  teutons  of  this  part  of  the  pone  Varolii,  we  meet  with  a  paralysis  of  the  face 
<Hk  Cbe  aide  op}.K>site  to  that  on  which  it  occurg  when  we  bave  to  do  with  a  lesion 
of  the  oerobrul  hemisphere  on  tho  correspoiiJing  side,  so,  may  we  cxpoct  that, 
vriili  at««)00  in  tbe  lower  part  of  the  pons  on  one  aide,  thedlrcotioa  of  deviation 
dbw  pyea  and  bead  (wben  ic  occurs)  a'onld  be  the  rorcrse  of  that  which 
taius  for  a  leiiuu  higher  up  in  the  cerebral  hemisphere  on  the  same  &ida. 
if  tbe  dircotiou  of  deviation  is  reTerdud  for  paralysis,  so  wonid  it  be  re- 
in cases  in  which  there  is  an  irritative  ritther  ibnu  a  dunlruutivu  Iiuion 
OfKTating  on  one  or  other  aide  of  the  puns  Varolii. 

What  can  be  said  conceniiu^  tbu  locali^img    inUicationa  afibrded 
by  this  ii^v,  of  the  exibteiice  of  dUeasc  in  regions  other  than  the  pons 
^«rolii,  uul    «8()ecia)ly  iu   case?*    where   discu.se  atlects   tbe  cerebral 
iX,  frill  be  &ub»equciitiy  rulVrred  to  iii  a  aeparuto  seotion  (p.  90). 


^^of  KJhw 

^^■pbtaiui 

^^  MKrati 


in  pr*f  iotis  sociioiis  we  bare  already  discussed  the  conditions  of 
>.  cez,  associated  patbological  conditions,  aud  states  of  tho  general 
btalth  that  may  be  coDeiderod  to  furour  tbe  diagnosis  of  one  rather 
iheoUior  of  the  three  patfaoKigical  causeeof  the  apoplectic  coudi- 
taoB  at  prvscut  under  coobidt^ratinii.  Wo  have  now,  therefore,  only  to 
lo«k  to  Ibe  ftai«  of  in£ea»ibility  itself  (it6  clinical  characlerft,  that  is), 
togKtl>er  witli  its  mode  of  couimencement,  in  search  of  additional  cha- 
r«ct<fiati«r«  which  may  guide  our  judgment  as  tu  the  exact  auture  of 
*mj  isuliridaal   case   that  presents  it&elf — whether,  in  short,  it   is 
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caused  by  cerebral  hccmorriiago,  by  embolism,  or  by 
til  rombosis. 

Iq  the  firat  instance  ve  must,  of  course^  elimioate  the  causes  of 
insenfiibility  or  conia  already  discussed — we  must  make  sure  that  we 
Lave  not  to  do,  in  the  case  before  us,  with  the  effects  of  external  in- 
jury, alcofaolj  narcotic  poisoning,  sunstroke,  or  exposure  to  cold.  If 
the  individual  has  been  seized  intbe  midst  of  a  state  of  fair 
previous  health,  the  problem  is  narrowed  to  the  one  with 
which  we  are  now  immediately  concerned,  that  is.  whether  wc  have 
to  do  with  a  case  of  cerebral  haemorrhage,  with  one  of  embolism,  or 
of  thrombosis. 

Should  the  attack  occur  as  a  secondary  or  intercurrent  aflfcction,  we 
must  then  be  able  to  eliminate  all  the  causes  of  coma  enumerated 
under  our  second  heading  (p.  73)  before  we  could  be  free  to  narrow 
tht*  iniiuiry  to  the  dttermination  of  the  existence  of  one  or  other  of 
the  tliree  common  pathological  accidents  named  above. 

Vrhere  the  insensibility  bos  been  of  abrupt  onset  in  a  person  over 
forty  and  is  very  profound,  or  has  already  existed  some  hours,  the 
chances  arc  strongly  in  favour  of  the  apoplectic  attack  being  due  to 
intra-craniol  hamorrhagc.  Still  at  times,  in  intra-cranial 
Leemorrhage  there  are  premonitory  fiymptoms.  Again,  tlio  onset  of 
insensibility  in  such  cases  may  not  be  abrupt,  may  not  be  profound, 
may  not  even  exist  at  all. 

Where  the  insensibility  is  slight,  has  been  of  abrupt  onset,  and 
occurs  in  a  person  under  thirty,  who  bus,  in  addition,  a  cardiac  brnit 
heard  over  the  mitral  or  the  aortic  valves,  the  chances  are  largely  in 
favour  of  the  attack  being  duo  to  cerebral  emboliBm.  Still, 
ha'uiorrhage  does  occur  not  unfrequently  in  young  persons,  even  in 
children  ;  and  we  may  occasionally  have  the  coincidence  of  such  a 
haemorrhage  occurring  in  a  young  person  who  is  also  the  subject  of 
valvular  heart  disease.  It  is  most  important  to  observe  the  limitation 
as  regards  age.  Embolic  lesions  of  the  brain  occur  in  the  main  below 
forty  (especially  if  we  exclude  those  occurring  as  a  result  of  ulcerative 
endocarditis),  although  organic  disease  of  the  valves  is  only  too 
common  in  persons  beyond  this  age.  Tlie  comparative  exemption  in 
the  later  periods  of  life  from  embolic  occlusion  of  cerebral  vessels  is 
due  to  the  different  nature  and  origin  of  the  valvular  lesions  occur- 
ring in  tlie  latter  half  of  life.  They  are  then  in  a  large  proportion  of 
the  cases  of  a  degenerative  typo,  and  not  of  such  a  kind  as  readily 
to  yield  embolic  fragments ;  these  arc  supplied  principally  by  the 
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itnbling  of  Buch  '  vegetations '  as  are  apt  to  be  formed  in  acute 
tndocarJiiis,  a  disease  which  in  its  simple  form  occars  principally  in 
iblldbood  and  in  youth. 

Where  the  insensibility  is  slight,  and  the  Olncss  has  been  of  more 

graduiil  onset — extending  over  some  hours,  or  it  may  be  even  one  or 

two  days, — and  where  no  valvular  disease  exists,  the  insensibility  and 

ralysis  may  be  due  to  thrombos  is  in  one  of  the  larger  cerebral 

^ries.     Lately  I  have  seen  a  well- marked  case  of  thrombosis  of  the 

ight  middle  cerebral  producing  complete  left  hemiplegia  in  which 

was  no  loss  of  consciuusness,  Lmt  mental  diilness  nnd  confusion 

iated   with  pains  over  the  aQected   Bide  of  the  head.     Similar 

iptoms  might  well  occur  in  embolism  of  the  middle  cerebral  artery 

•the  mental  dulness  and  confusion    being  produced  in   each  case  by 

le   cutting   ofl*  of  the   blood    supply   from  a  large  tract   of   grey 

latter  with  secondary  hyjtera'niia  of  surrounding  parts,  whilst  the 

dita  over  the  side  of  the  head  may  be  due  to  tbt;  great  disturbance 

the  blood  sujtply    on  the  aflected  side  of  the   brain   and  of  its 

ipmbrant^H. 

It  is  important  to  recollect  that  thrombosis  is  a  process  which  may 

occar  at  any  period  of  life.     In  yuuug  children  or  in  later  early  life 

liiorobo^is  in  cerebral  as  in  other  vessels  may  occur  as  an  appanage 

acute  febrile  diseases,  or  during  convalescence  from  such  diseases. 

women,  it  may  occur  within  a  few  days  of  childbirth,  where  slight 

•brilo  conditions  are  present.     Under  the  conditions  above  enumer- 

I,  thronibi»si&  occurs  as  a  result  of  alterations  iu  quality  of  blood 

tbiued  with  a  weakened  or  irregular  action  of  the  heart.      During 

le  latit-r  half  of  life,  these  cardiac  influences  co-operate  with  dego- 

:ratire  nnd  chronic  inflammatory  changes  in  the  walls  of  the  arteries 

bringing  about  tlirombusis.  It  is  as  much  to  be  looked  for,  therefore, 

sr  life  as  ha!morrhagc  itself.      Chronic  inflammatory  and  dege- 

fe  changes  in  the  vessel  wall,  pins  an  excited  action  of  the  heart 

ir  ccrubral  hai-morrhage  ;  whereas  similar  conditions  of  the  vessels 

witii  a  weak  and  irregularly  acting  heart,  equally  favour  the 

thrombosis. 

diagnosis  between  thrombosis  and  a  not  very  severe  h:iemorr- 

igu  of  the  iiigravcsccut  type  is  somelimcs  extremely  difficult.  Throm- 

b<MU  of  the  basilar  artery,  again,  may  produce  a  most  profound  coma 

id  lead   to  rapid  death.     This   is  the   only   form   of   iutra-cranial 

innnbuais  in  which   the  symptoms  are  closely  in  accord  with  the 

i«Tcrc  forms  of  apoplexy  due  to  intra-crnnial  hzemorrhage. 
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The  only  other  indications  to  which  we  can  turn  for  the  discriminfl- 
tion  of  intra-cranial  haemorrhage,  cerebral  embolism  and  cerebral 
thrombosis  respcctivelj,  during  the  apoplectic  stage  are  derivable 
from  the  study  of  the  temperature  of  the  patient,  prefenthly  taken  in 
the  rectum.  For  this  means  of  discrimination  we  are  principally 
indebted  to  Bourneville.  The  pnlse  and  respiration  are  so  variable  in 
different  cases  as  to  afford  no  trustworthy  indications  for  diagnostic 
purposes,  although  they  are  oftentimes  of  the  utmost  ralae  for  prog- 
nosis. 

It  should  here  be  said  that  the  temperature  variations  now  abon 
to  be  referred  to  do  not  suiBce  to  enable  us  to  decide  between  cm 
holism  and  thrombosis.  These  two  modes  of  vascular  occlusion  lea 
to  the  same  kinds  of  temperature  variation,  so  far  as  we  know  at 
present — just  as  they  lead  on  to  the  same  kind  of  pathological 
sequence,  tie.,  softening  of  brain  tissue.  Thus  the  study  of  the 
temperature  variations  during  the  apoplectic  state  will  help  as  to 
decide  between  cerebral  hremorrhage  and  commencing  cerebral  soften- 
ing from  vascular  occlusions.  And  this  will  be  found  to  be  the  most 
important  kind  of  aid,  since  it  is  commonly  a  comparatively  cii^y 
problem  to  decide  between  embolism  and  thrombosis  upon  other 
and  more  general  grounds,  in  those  cases  in  which  commencing 
softening  is  indicated. 


Temperature  Variations  indicative  of  Intra-Cranial  Hsemorrhage 

Ftoni  the  point  of  viuw  of  the  temperature  variations  to  be  met  wilii, 
Bourneville  divides  cases  of  apoplexy  due  to  Cerebral  Haemorrhage  into 
four  caLegories. 

(1).  Cases  produced  by  very  large  cerebral  hscmorrhagcs,  or  m 
which  two  or  moro  bleedings  rapidly  succeed  one  another.  Here 
death  often  occurs  in  an  hour  or  two,  and  during  this  period  the  tem- 
perature of  the  body  is  decidedly  lowered, 

(2).  Cases  in  which  death  takes  place  in  ten  to  twcnty-fonr  hours; 
where  the  temperature  is  at  first  lowered,  though  this  temporary  de- 
pression is  soon  followed  by  a  rapidly  increasing  rise  of  body-heat. 

(3).  Cases  terminfiting  in  death  at  the  end  of  a  few  days.  Here 
there  is  (a)  an  initial  lowering  of  tcmpcratnro  ;  (b)  a  stationary 
perioil  in  which,  after  regaining  its  physiological  standard,  the  tem- 
perature of  the  body  undergoes  slight  oi-cillations  above  and  Iclow 
this  point;  and  (c)  an  ascending  period  in  which  the  temperature 
steadily  rises. 
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(4).  Cases  in  which  the  patient  recorera.     Here  we  have  an  initial 
Jowcnng  of  temperatnrc  as  in  the  other  categories,  followed  by  a  tem- 
>rai7  rise,  and  succeeded  by  a  pretty  speedy  return  to  the  normal 
stand  nrd. 

Taking  now  the  cases  belonging  to  the  third  category,  it  will  be 
|jrell  to  state  the  principal  facts  ascertained  by  Bourneville  concerning 
'the  several  thcrmometric  stages  that  are  prone  to  occur,  together 
yr'ith  the  modifications  of  pulse  and  rospiration  which  they  entail,  or 
which,  at  all  crents,  accompany  tlicm.  The  temperatures  cited  were 
Inken  in  the  rectum,  and  the  variations  were  studied  during  each  of 
the  three  fvriods — that  is,  during  the  period  of  initial  lowering,  the 
stationary  period,  and  the  ascending  period  of  body-heat. 
^H  Ofc).  Pfriod  of  Initial  Lmterhg. — When  the  temperature  is  taken 
^Hftboat  a  qaai'ter  of  an  hour  after  the  onset  of  the  apoplectic  attack,  it 
^Kii  usually  found  to  be  already  below  tlie  normal  standard  (probably 
^Kat  aboat  1^7^°),  though  tlicre  may  be  no  notable  alteration  of  the 
^B|)nlse  or  re&]>iration.  Occasionally  the  fall  of  temperature  takes  place 
"'  A  little  later,  but  in  cither  case  it  may  sink  as  low  as  96°.  Any  re- 
occurrence or  continuance  of  bleeding  into  or  upon  the  brain,  causes  the 
^■ttfuiperature  to  remain  for  a  longer  {leriod  at  this  low  poiut^  or  will 
^^  again  depress  it  should  it  have  begun  to  rise.  During  this  period,  all 
^^  the  more  familiar  apoplectic  symptoms  are  well  marked— ^oma,  reso- 
^■^Dtion  of  limbs,  stertor  with  or  without  occasional  vomiting,  together 
^^  trilh  relaxation  of  the  sphincters,  are  all  apt  to  be  met  with. 

(b),  Stationaiy  Period. — In  an  hour  or  two,  should  the  patient 
Korrive,  we  may  begin  to  get  more  distinct  evidences  of  the  hemi- 
^^plegic  condition.  The  state  of  coma  passes,  perhaps,  into  one  of 
^Hptajjor,  in  which  the  patient  U  less  profoundly  insensible.  The  altera- 
^Hlions  in  temperature,  however,  now  to  be  described  may  still  supervene, 
^"eren  where  the  coma  continues  without  diminution.  During  tbiB 
stage  the  temperature  returns  to  the  normal  level  for  the  rectum 
[99*4°),  or  it  may  rise  to  101*^;  and  it  continues  to  oscillate  rather 
•gnlarly  between  these  two  points  for  two,  three,  or  four  days. 
iring  this  time  the  respirations  are  not  sensibly  altered  in  fre- 
[urncT,  and  the  Huctnatious  in  the  pulse  are  slight  and  irregular^^ 
ic  rising  and  falling  of  the  number  of  pulso-bcats  being  by  no 
uean^  always  harmonious  with  the  variations  of  temperature. 

Aa  already  stated,  in  the  most  severe  cases  of  apoplexy  the  patient 
die«  in  leas  than  two  hours — while  the  temperature  is  still  low.  And 
where  (he  patient  is  destined  to  die  in  from  ten  to  twenty-four  hours 
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tlie  comparatively  stationnry  period  of  body-heat  jnst  described  is  also 
absent — the  primary  depression  of  temperature  being  followed  by  a 
steady  aiid  continuous  rise,  till  it  reaches  at  the  time  of  death  some 
point  ranging  between  104°  and  108°.  On  tlie  other  hand,  in  in- 
stances where  the  stationary  period  of  body-heat  is  present,  if  the 
patient  is  to  recoTer  from  the  immediate  efTects  of  the  already  exist- 
ing brain  lesion,  and  if  no  visceral  disease  of  an  inflammatory  nature 
(in  the  lungs,  for  instance)  should  complicate  the  case,  the  tempera- 
ture after  two  or  three  days  of  slight  elevation  sinks  to  the  normal 
grade,  and  there  remains.  Where,  however,  the  brain  lesion  is  such 
that  the  patient  is  likely  to  die  iu  the  course  of  a  day  or  two  more, 
the  'stationary  period'  is  followed  by  another  change  iu  the  tempera- 
ture of  the  body. 

(c),  Ascftidittg  Period, — A  rise  of  temperature  of  a  rapid  and  con- 
tinuous  character,  is  just  ns  unfavourable  a  sign  when  it  sots  in  after 
a  'stationary  period'  as  when  it  occurs  immediately  after  the  period 
of  initial  lowering.  As  a  rule,  death  is  then  not  far  distant,  and  the 
temperature  may  rise  aa  before  stated,  to  any  point  between  104°  and 
108° — the  maximum  being  attained  at  the  time  of  death,  or  very 
shortly  afterwards.  During  this  stage,  too,  the  pulse  and  respiration 
are  much  more  constant  in  their  characters  than  ihey  are  in  the 
earlier  stages  of  the  apoplectic  attack.  Tlie  pulse  becomes  small  and 
very  frequent — 120  to  136  per  minute.  The  respirations  increase  ia 
frequency  (48  to  64),  and  are  also  laboured,  noisy,  and  often  compli- 
cated with  luryngo-tracheal  rales.  At  the  same  time  the  extremities 
become  dusky,  especially  on  the  paralysed  side  ;  while  the  face  is  red, 
swollen,  and  covered  with  an  abundant  clammy  sweat.  Finally,  there 
is  absolute  muscular  resolution  iu  all  parts  of  the  body — even  whero 
more  or  less  rigidity  had  previously  existed — which  continues  till 
death  closes  the  scene. 


Temperature  Variations  indicative  of  Incipient  Cerehral  Softening 
(from  Vasctdar  Occlusions).  Bourncville  found  tliat,  with  the  excep- 
tion of  a  few  unusual  cases,  the  *  period  of  initial  lowering  *  of  tem- 
perature commonly  met  with  in  cerebral  hemorrhage,  is  either  absent 
or  much  less  slightly  marked  whero  we  have  to  do  with  incipient 
cerebral  softening.  During  the  first  two  hours  after  the  occlusion  of 
one  of  the  middle  cerebrals,  for  instance,  the  rectal  temperature  in 
such  cases  of  incipient  cerebral  softening  may  range  between  98°  and 
1U0°;  while  during  the  same  period  in  cerebral  hsemorrhago  it  is 
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ahnost  always  bolow  97**J°.  But  aftt*r  the  first  two  hours  in  a  cnse  of 
softening,  the  temperature  may  suddenly  rise  to  102°,  or  even  10-i°, 
though  it  soon  again  descends  to  tlie  normal  standard,  and  afterwards 
exhibits  altogether  irregular  oscillatiouB — sometimes  remaining  the 
same  fur  two  days,  and  sometimes  presenting  ercning  or  morning 
remissions  of  two  degrees. 

Among  the  exceptions  to  this  order  of  events  in  cerebral  softening 
we  hore  to  include  most  instances  in  which  the  puns  Varolii  is  thus 
affected.  In  one  of  my  recent  patients,  in  whom  after  death  I  found 
m  thrombosis  of  the  basilar  artery,  an  apoplectic  condition  was  met 
with  rery  closely  resembling  that  which  exists  in  some  of  the  largest 
cerebral  haemorrhages.  Tlie  patient  was  profoundly  comatose,  and  the 
rectal  temperature  had  sunk  in  two  hours  from  the  onset  of  the  attack 
slightly  below  95^,  and  it  continued  at  this  extremely  low  level  for 
three  hours  and  a  half,  or  till  the  patient  died.  This  I  believe  is  the 
lowest  temperature  ever  recorded  in  a  case  of  incipient  cerebral  soften- 
wgf  And  it  is  likewise  the  most  rapidly  fatal  case  of  thrombosis  of  the 
builBr  artery  yet  on  record.  The  only  diagnostic  indication  which 
ciould  ir^  any  way  serve  to  distinguish  this  case  of  vascular  occlusion 
from  a  large  hfeiiiorrhage  into  the  pons  Varolii,  was  the  fact  that  the 
lowering  of  temperature  wont  on  slowly,  taking  two  hours  to  attain 
the  extremely  low  Hguro  above  indicate<l ;  and  aho  the  fact  that  the 
papils  were  not  markedly  contracted  and  were  to  some  extent  scnsi* 
tivc  to  light.  Unfortunately,  in  other  cases  of  this  kind  recorded  by 
Iiayem»  no  mention  is  made  as  to  the  state  of  the  temperature,  so 
ihAt  il  reuuiinis  fur  future  observations  to  decide  whetlier  such  a  low 
temperature  as  that  which  I  have  met  with  would  prove  the  rule  in 
similar  cases  of  complete  occlusion,  by  thrombosis  or  embolism,  of  the 
bMiUr  artery.  It  i^*,  however,  perfectly  established  that  in  the  later 
•t4ige8  of  softening  of  the  pons  Varolii,  the  temperature  very  fre- 
quently rises  before  death  to  108°  or  even  110°,  Many  years  ago  I 
Mw  a  cnse  of  this  kind  in  which  the  latter  temperature  was  attained 
before  Utath,  and  in  this  case  a  very  considerable  portion  of  the  pons 
was  ftubsequently  found  to  bo  in  a  semi-diffluent  condition.  The  poiu 
TaroHi  is,  however,  an  altogether  exceptional  region  of  the  bruin, 
owing  to  the  fact  that  within  its  boundaries,  or  in  immediately  adja- 
cent parts  of  the  metlulla,  the  chief  vaso-motor  centre  is  situated ;  and 
•bo  because  within  these  same  parts,  if  there  be  not  a  centre  or 
aMhaniscQ  that  regulates  (or  in  some  way  aff*jcts)  the  metabolic 
proecMCfl   taking  place   in   the  tissaee,  so  as   to   produce  at  times 
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marked  depression  and  at  otiiors  marked  olcvation  of  bndj-lieat, 
there  is,  nt  least,  an  increased  liahility  for  lesions  within  this  norroir 
area  to  implicate  efiVrent  fibres  prrKeuding  from  such  centres,  situated, 
it  may  be,  within  the  cerebral  cortex  (so-called   *  Heat-Centres  '). 

In  what  has  been  naid  before,  therefore,  as  well  as  in  what  is  to 
folluw,  wc  must  not  be  understuud  to  refer  to  the  temporatares  that 
occur  in  cases  of  softening-  in  the  pons  Varolii. 

In  cerebral  h«morrliage,  while  the  'initial  lowering*  of  tempe- 
rature is  generally  much  more  maifcod  than  in  cerebrul  softening 
(owing,  donbtless,  to  the  greater  shock  from  laceration  of  braio 
tissue),  it  is  found  that  if  the  teniperatore  rises  floon  after  the  attack 
to  a  point  beyond  102*5°,  it  rarely  sinks  again  to  the  normal  standard, 
except  under  the  influence  of  a  shock  resulting-  from  fresh  haemorr- 
hage. The  sudden  rise  to  102°  or  104®,  followed  by  a  speedy  fall, 
becomes,  therefore,  very  suggestive  of  the  existence  of  softening  rather 
than  ha*morrhnge,  unless  there  is  reason  to  believe  that  the  fall  has 
been  occasioned  by  a  fresh  accident  within  the  cranium.  Again,  in 
the  so-called  *  statioimrjr  period,*  the  oscillations  of  temperature, 
according  to  Bourneville,  are  more  regular  and  slighter  in  'amount 
in  cases  of  cerebral  hemorrhage  than  in  those  of  softening.  Such  a 
periotl  lasts  for  a  variable  time,  m  instances  of  cerebral  softening, 
though  where  one  of  these  cases  is  nbont  to  prove  fatal,  the  tempera^ 
ture  wave  becomes  cliaracterizeJ  by  an  *  ascending  period  ' — even 
here,  however,  in  the  majority  of  instances,  the  rise  in  temperature 
takes  place  more  slowly  than  where  we  have  to  do  with  the  terminal 
period  of  a  case  of  cerebral  ha?morrhage.  Ramollissernent  may  termi- 
nate fatally,  in  fact,  when  the  rise  of  temperature  has  been  compara- 
tively small— not  more  than  to  102°  to  104°.  Though  in  other] 
exceptional  instances,  ns  where  wo  have  to  tie  with  extensive  soften- 
ing of  the  pons  Varolii,  it  may  rise  before  death  to  the  very  high 
point  already  indicated. 

The  variations  in  the  pnlse  and  respiration  afford  no  certain  indica^ 
tions  which  may  aid  us  to  distinguieli  between  cerebral  hajuiorrhage 
and  cerebral  boitening.  And,  even  in  regard  to  these  temperature 
Tariations  above  recorded,  much  more  extended  observations  are 
needed  in  order  to  show  whether  the  indications  which  we  have 
already  obtained  will  prove  constant  for  the  great  mass  of  cases  of 
hemorrhage  and  softening  respectively.  We  want  especially  more 
detailed  information  concerning  the  temperature  cun'es  fur  lot-ions  of 
both  kinds  in  different  encephalic  regions.      This  is  a  scientific  deve-] 
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({>ni(rnt  of  tlie  subject  wliich  is  now  much  to  be  desired,  08  our  kcow- 
ilge  of  tbe   temperature   Tariations    in   cerebral   haemorrhage  and 
frcbrul  softening  respectively  must  be  regarded  as  being  still  iu  an 
cxtremelj  elementary  stage. 

SECONDARY  COMA. 

1.  Erir.KrTic   Coma. 

2,  Ei'iLEi'Tic  Coma  ik  Oekkral  Paralvsih  of  the  Insaxe. 
S.  Epileptic  Coma  im  CKnEDno-SriKAL  ScLxnosis. 

4.  CuMA    WITH    MeNINHITIB. 

5.  CuMA  wiTu  Tumour  on  Absgbss  of  toe  Braik. 

6.  Coma  with   UuiCuiA. 

7.  Coma  vtitb  Diauetks. 

8.  CuMA    WITH    AcDTE    YeLLOW    AtUOPHV    OF    THE    LiVER, 

1>.  Coma  with  UvpERpynKxiA. 

As  a  matter  of  clinical  convenience  it  is  desirable  to  separate  the 

»uias  which  we  hare  hitherto  been  considering  as  'primary/  from 

lose  to  which  we  shall  now  briefly  allude  us  '  secoodary.*    We  freely 

Imlt  that  this  is  an  artificial  distitietion,  the  coma  is  in  each  case 

effect  of  antecedent  conditions — all  that  wc  mean  to  imply  by  the 

listinction  is,  that  in  the  one  set  of  coses  wc  have  to  do  with  comas 

iriginating  more  or  less  abruptly  in  the  midst  of  states  of  ordinary 

lealtli ;  while  in  the  other  we  have  comas  supcrrening  in  the  course 

of  some  well-marked  illness,  from  which  the  patient  has  previously 

•en  suffering,      Tlie  first  variety  is  the  only  apparent  exception  to 

lia  rule,  since  a  patient  who  is  subject  to  epileptic  fits  may  be  goiog 

»oat  m  what  to  otliers  seems  to  be  a  state  of  apparent  health,  when 

suddenly  seized  with   an  attack   vvhich  sjteedily  reudera  him 

me. 

L  Epileptic  Coma.  Taken  by  itself  the  coma  that  follows  an 
kileptic  fit  presents  no  distinguishing  peculiarities.      If  nothing  is 

lown  OS  to  the  antccedouls  of  a  person  found  in  this  condition,  the 
lances  in  favour  of  a  case  l>eing  one  of  epileptic  coma,  decidedly 
lereate  with  the  youth  of  the  patient,  because  in  early  life  epilepsy  is 
ion,  just  as  in  later  life  apoplexy  from  cerebral  hremorrhage  or 
iftening  is  common.  So  that,  having  to  do  with  an  elderly  person, 
'ra  if  we  learn  from  surrounding  friends  that  the  patient  has  been 
ibject  to  epileptic  attacks,  there  is  only  a  strong  presumption  raised 
first  iuatance  that  his  condition  may  be  a  sequence  of  such  an 
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attack.  It  may  of  course  be  otherwise.  A  patient  wlio  lias  been- 
sul'ject  to  epileptic  fits  is  not  thereby  protected  from  the  occurrence 
of  ruptures  of,  or  occhisions  in,  some  of  his  cerebral  Tessels  :  far  from 
it.  We  have,  therefore,  always  to  take  into  account  this  possLbllitr ; 
anJ  should  invariably  satisfy  ourselves  as  to  the  absence  of  all  sii^na 
of  unilateral  paralysis,  and  otherwise  exclude  Uie  likelihood  of  the  ex- 
istence in  the  case  before  us  of  one  of  the  tuorc  serious  causes  of 
the  comatose  condition,  before  resting  satisfied  with  a  diagnosis  of 
epileptic  coma. 


2.  Coma  in  Geueral  Paralysifi  of  the  Insane. 

3.  Coma  in  Disseminated  Cerebro-Spinal  Sclerosis. 
In  each  of  thebc  allied  conditions,  occurring  niostly  in  young  or 

middle-aged  adults,  we  arc  apt  to  meet  with  sudden  epileptiform 
attacks  (often  continuing  with  intermissions  for  many  hours),  or  else 
with  attacks  more  distinctly  apoplectiform  in  cliaracter. 

The  distinguishing  clinical  peculiarity  of  these  attacks  is  Uiat  th& 
temperature  of  the  patient  idmost  iuvariiibly  begins  to  rise  from  the 
first,  so  that  in  the  space  of  two  hours  it  may  be  101°,  and  in  four  or 
five  hours  mofo  (or  sometimes  within  a  shorter  period)  it  may  have 
reached  104°.  AVliere  the  convulsions  cease  and  the  patient  begins 
to  regain  consciousness,  the  temperature  may,  after  a  few  hours,. 
gradually  sink  to  its  normal  level.  In  more  severe  coses  in  which 
the  termination  is  to  be  unfavourable,  however,  the  temperature 
may  rise  btill  liighor,  and  di-ath  may  take  place  in  the  course  of  a  few 
days. 

During  such  attacks,  the  pulse  is  generally  nmch  increased  in  fre- 
quency, and  llie  convulsions  when  present  are  mostly  unilateral. 
After  death,  in  these  cases,  no  recent  lesion  is  to  be  met  with  to  the 
occurrence  of  which  tlie  convulsions  or  coma  can  be  ascribed.  The 
sudden  elevation  of  temperature  is,  therefore,  a  sign  of  great  diagnos- 
tic significance  for  the  discriiinnation  of  such  functional  or  so-called 
*  congestive  attacks '  from  apoplectic  conditions  due  to  cerebral 
htcmorrhoge  and  cerebral  softening  on  the  one  hand,  or  to  nrtcmia 
on  the  other. 

Apart,  however,  from  this  chia'acteristic,  there  would  be  the  evidence 
OS  to  the  previous  condition  of  the  patient  suffering  from  one  or  otlicr 
of  these  usually  well-marked  diseases. 

It  should  bo  mentioned  in  this  connection  that  a  '  status  epilepticus' 
occurring  in  an  ordinary  epileptic  patient  (that  is,  a  condition  in  which. 
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many'  fiU  occur  in  quick  succession,  the  one  following  the  other  with- 
ODt  internals  of  consciousness)  is  commonly  associated  with  a  rise  of 
recta]  temperature  to  104°  F,  or  even  105°.  A  similarly  rapid  recur- 
rnce  of  fits  in  the  condition  known  as  hystero-epilepsy  is  saitl, 
•coording  tti  Charcot,  not  to  occasion  any  such  rise  of  temperature — 
the  recUl  tempcratare  remaining  either  normal  or  exceeding  100°  only 
on  the  rarest  occa«iou8. 
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4.  Coma  with  Meningitis.  At  a  certain  stage  of  traumatic,  of 
le  idiopathic,  or  of  tubercular  meningitis,  a  condition  of  stupor  or 

Actual  coma  may  supervene.  These  are  ordinary  incidents  in  the 
eoorse  of  these  very  grave  diseases,  hut  they  are  not  likely  to  euper- 
ttno  before  the  nature  of  the  underlying  affection  is  recognized. 


5.  Coma  with  Tumour  or  Abscess  of  the  Brain.  In  the  terminal 
s  of  lumour  as  well  an  of  abscess  of  the  brain,  in  a  certain  number 
es,  insensibility  and  coma  may  supervene.     Here  again,  it  is  the 

isnderlyiiig  diseases  themselves  which  have  to  be  reoognizeJ,  seeing 
that  ihoy  will  generally  have  been  in  existence  for  some  time — and 
occaaionally  for  long  periods — before  the  onset  of  anything  like  a 
oonditiou  of  coma. 

6.  Coma  with  Uraemia.  The  dingnusis  of  ara;mio  coma  may  at 
times  present  considerable  difficulties,  though  in  other  cases  it  is 
made  with  comparative  ease. 

In  diagnosing  unemic  coma  we  must  look  partly  to  the  characters 
of  the  attack  iti»elf,  and  partly  to  the  presence  of  certain  physical 
isigns  with  which  tbis  state  is  usually  associated — viz.,  a  palu  pasty 
complexion,  with  puffy  eyelids,  swollen  ankles  and  albuminous  urine. 

Here,  however,  it  must  be  recollected  that  should  it  be  a  person 
beyond  live  and  tliirty  or  forty  years  of  age  who  jiresents  these  cho- 
ir&cteristics  testifying  to  the  existence  of  renal  disease,  possibilities 
ther  than  those  of  unemia  are  also  opened  up.  This  general  condi- 
tion in  such  a  patient  would  warrant  our  assuming  the  possible 
eauateooe  of  a  degenerated  condition  of  the  cerebrnl  arteries — capable 
oC  faToariog  either  hemorrhage  or  thrombosis.  The  establishment  of 
tfatf  existence  of  Bright's  disease,  therefore,  in  a  middle-aged  person, 
should  not  by  any  means  incline  us  to  prunounce  too  decidedly  in 
favour  of  ara'mic  coma,  as  against  an  apoplectic  condition  due  to  cere- 
bral hivmorrhage  or  softening. 
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In  order  to  form  a  definit*^  and  reliable  opinion  we  must  always  look, 
in  these  as  in  oilier  cases,  not  only  to  tlie  nature  of  the  attack  itself, 
but  also,  when  possible,  to  its  mode  of  onset  and  premonitoTy  symp- 
toms. 

An  attack  of  uremic  coma  may  or  may  not  begin  with  convulsions, 
following  prodromata  in  which  drowsiness,  heodachc,  nnd  sickness  are 
usually  marked  symptoms.  The  coma  is  not  profound.  Patients 
sufferiug  from  nra-mic  coma  may  be  momentarily  roused  with  com- 
parative case,  thongh  tijcy  quickly  relapse  into  their  previous  condi- 
tion when  no  longer  spoken  to  or  otherwise  disturbed,  as  in  cases  of 
naicotic  poigoning.  Twitchings  of  the  limbs  and  rigidities,  transitory 
and  often  shifting  in  locality,  are  not  nnfrequently  met  with.  The 
pnpils  aro  extremely  sluggish,  bnt  may  be  of  medium  size,  dilated,  or 
even  contrncicd.  Tlic  stcrtor,  when  present,  is  peculiar.  It  is  not, 
a*  Gniinger  Stewart  puts  it,  **  the  deep  snoring  of  hemorrhagic 
npr>ploxy,  but  a  sharper,  more  hissing  sound,  produced  by  the  rnsh  of 
expired  air  on  tlio  hard  palate  or  teeth."  There  is,  with  these  symp- 
toms, an  absence  of  the  signs  of  unilateral  paralysis,  together  with  a 
well-marked  peculiarity  in  the  temperature  cnrvc.  Bourneville  pointed 
ont  that  the  temperature  of  the  iMxiy  begins  to  fall  with  the  onset  of 
nrn^mic  coma,  and  continues  to  sink  as  long  as  this  condition  persists. 
Thus  the  temperature  of  the  body  may  ultimately  fall  as  low  as  00°  in 
fatal  coses  of  this  type.  On  tlie  other  hand,  in  the  coma  due  to  cere- 
bral hwmorrhage  or  softening,  the  lowering  of  the  temperature  is 
slighter  in  amount,  and  rarely  lasts  longer  than  from  twelve  to  twenty- 
four  hours  in  cases  not  fatal  within  this  period — often,  indeed,  the 
lowering  persists  only  for  two  or  three  hours. 

The  premonitory  eymptoms  of  nrcpmic  poisoning,  etfpecially  when 
they  are  of  chronic  type  and  associated  with  the  cirrhotic  form  of 
Bright's  disease,  are  apt  to  be  confounded  with  tumour  cerebri,  if  the 
exiKtence  of  the  chronic  renal  disease  should  be  overlooked.  We  may 
have  in  both  more  or  less  intense  headache,  with  occasional  or  fre- 
quent sickness,  mental  dulness,  occasionally  convulsions,  and  also 
some  defects  of  sight.  In  tumour  of  tho  brain,  there  will  often  be 
optic  neuritis  or  even  atrophy  ;  whilst  in  chronic  uriemia,  there  will,  for 
the  most  part,  be  cither  no  appreciable  oplhalmoscopic  changes  or 
else  those  of  albuminuric  retinitis. 


7.  Coma  with  Biabetes. — In  diabetic  patients  of  any  age,  death  in 
an  uncertain  percentage  of  cases  is  apt  to  occur  in  a  rather  abrupt 
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manner,  through  the  saperrenticn  of  a  remarkablo  dyspnoea,  speeilllj 
followed  bj  stupor,  como,  and  death. 

Alarming^  symptoms  of  breathle^sness  mny  set  in  suddenly,  leading 

to  inspirattons  and  expirations  of  extraordinary  fulness  and  depth. 

The  patient  pants  like  a  person  out  of  breath  from  over  exertion. 

Afler  few  or  many  Lours  the  surface  becomes  cold,  the  hands  and 

lips  blue,  the  breathing  still  remaining  frequent  though  shallower  ; 

the    pulse    becomes    rapid  and    small,   and  insensibility  supervenes, 

gradually  deepening  into  coma.    During  the  stage  of  coma,  twitchings 

may  occur  in  the  limbs  or  different  parts  of  the  body,  but  there  are  no 

^^Atgnjof  a  unilateral  paralysis.     No  abnormal  physical  signs  are  to  be 

^B^scovered  in  the  lungs  or  heart  in  any  way  accounting  for  thedyspnuea. 

^H     The  snperveution  of  an  attack  like  this  in  a  patient  suffering  trom 

^Hiiabetps,  is  very  characteristic  and  distinctive.      As  to  the  cause  of 

^^tthete  attacks  we  have  no  precise  knowledge.      The  sndden  superven- 

I^^IJOD  of  symptoms  of  acetone  poisoning,  or  the  sudden  occurrence  of  fat 

I       embuliMu  of  the  lungs  and  other  parts»  are  theories  which  have  been 

advanced  to  explain  the  condition.     It  is  well  to  recollect  that  these 

alarming  symptoms  sometimes  become  developed  nnder  the  inlhience 

of  fatigue  and  excitement.     A  patient,  for  inst4uice,  has  been  suffering 

m  diabetes  for  some  time,  and  leaves  home,  we  will  sny,  in  order  to 

admitted    after   a   comparatively  short   railway  journey    into   a 

tnl ;    yet  before  the  patient  has  been  in  the  hospital  two  dny.s, 

pncea  and  coma  may  become  established  and  prove  rapidly  fatal. 

hU  (iccnrred  not  long  since  with  a  patient  admitted  into  University 

College  Hospital   nnder  my  cure ;   and  several  such  cases  have  been 

recorded. 

It  should  be  bomo  in  mind  that  diabetes  is  occasionally  associated 

vith  actual  disease  of  the  brain,  or,  rather,  that  softening  or  ho^morr- 

liage  may  occur  in  diabetic  patients  ;    the  nature  of  the  attack  ilsidf, 

therefore,  must  be  carefully  studied  before  the  diagnosis  of  diabetic 

is  arrived  at. 


8.  Coma  with  Acnte  Tellow  Atrophy  of  the  Liver.^This  is  an 
exlrrracly  rare  condition  which  supervenes  suddenly  at  times  in 
patienu  who  are  apparently  suffering  from  a  simple  attack  of  vhnt 
might  be  mere  catarrhal  jaundice.  After  the  jaundice  has  la^ud 
aome  days  or  weeks,  delirium  alone  or  delirium  and  convulsions,  may 

hienly  s«^t  in — soon  to  be  followed  by  deep  cuma,  stertojuus 
Llitogi  and  dilated  pupils. 
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The  condition  of  such  a  patient  b  carefnUy  giren  in  tlie  notes  of 
tbe  following  case  recorded  bj  E.  J.  Jenkins  (Brit,  Med.  Jml., 
Feb.  23,  18S4,  p.  357) : — An  intemperate  man,  aged  43.  had  been 
suffering  from  sickness  and  other  symptoms  for  three  days,  when  he 
became  jaundiced.  Two  days  after  this  was  recognised,  at  4  a.m.,  he 
hod  a  fit  of  violent  delirium,  dnring  which  the  limbs  became  quite 
stiff;  the  teeth  were  gronnd  together,  and  a  considerable  quantity  of 
dark  matter,  like  treacle,  was  vomited.  He  was  delirious  all  day,  and 
was  brought  to  St.  Bnrtholomew's  Hospital  at  4  p.m.  and  admitted 
under  tlie  care  of  Dr.  Church.  When  seen  in  the  cab  he  was  violent, 
throwing  lis  arms  about,  and  making  a  great  noise.  When  seen  in 
the  ward  at  A  p.m.,  the  patient  was  lying  on  his  back,  markedly,  but 
:iot  deeply,  jaundiced;  the  pupils  were  widely  dilated  but  sensitive  to 
light ;  the  breatbing  was  stertorous,  cheeks  were  puffed  out,  the  teeth 
clenched,  and  every  now  and  then  ground  together  ;  the  gums  and 
lips  were  remarkably  parched  and  leathery,  the  tongue  (so  much  as 
could  be  seen,  for  tbe  mouth  could  not  be  opened)  was  dry  and  black  ; 
tlie  limbs  were  rigid  so  that  they  could  not  be  llexcd.  The  skin  was 
light  yellow,  moist  and  cold ;  no  ha?niorrhagos  had  occurred.  The 
pulse  was  118,  irregular,  and  easily  compressible.  The  rectal  tem- 
perature was  97'8°.  The  area  of  dulness  due  to  the  liver  was  much 
dindnished  in  extent.  0.15  p.m. — Tbe  patient  was  now  sweatingpro- 
fusely  ;  the  pupils  were  widely  dilated,  and  insensitive  to  light.  The 
breathing  was  stertorous,  forty-eight  in  the  minute  ;  the  pulse  was 
132,  fairly  strong,  but  irregular.  Rectal  temperature  97°,  Frequent 
spasms  of  short  duration  occurred,  and  all  the  limbs  were  in  a  state  of 
rigid  tonic  contraction.  About  four  drachms  of  dark  treacley  fluid 
were  vomited.  8.30. — Still  comatose  ;  breathing  SO,  more  stertorous 
and  prolonged  ;  pulse  130  ;  rectal  temperature  97°.  9.30  p.m. — Pulse 
113;  temperature  97°,  The  patient's  breatliing  gradually  became 
quit'tcr  and  weaker,  and  he  died  at  11.15  p.m.  At  the  autopsy  the 
livLT  presented  a  charactfristic  appuarauce;  whilst  the  brain  and  its 
membranes  showed  nothing  unnatural. 


9.  Coma  with  Hyperpyrexia.— The  kind  of  symptoms  apt  to  be 
prcsouted  with  this  species  of  Coma  have  been  described  uuder  the 
head  of  sunstroke  (p.  50).  The  clinical  characteristics  of  tbe  con- 
dition are  essentially  similar  when  it  supervenes  in  the  course  of 
rheumatic  fever,  typhus  fever,  pneumonia,  variola,  typhoid,  puerperal 
fever,  or  pysemia — during  all  of  which  it  may  occasionally  present 


i  1 


1=M 

a»  "E  -a 
.2  S  o  a 

§  s-i 

ss  3  S  '5 

-    c  cr^  2 

.2  ^  :o  e  it  5. 


a     „ 
S     ° 

p     .  to 

^  I  8 
O.Sim 

«  F  ja 
■  c.S 

0}     OD    49 

—  •'-    3 
QQ 


2-?3 
S    e!    -, 


^  S  P  o 

S  -  fe  Si 

-  a  *  - 
O 


=  a 


"3  ^    s  « 


1-5 

■11 

"is 

J3    O 


-5l 

5  S  =^ 

§**  2 

tea    •^ 


<D     C 


*    O      S    !-• 


^  i; 


o  it 


?  3 

00 


50 


i  11 

"5^  2  b 

S    GS    S    O 
(4   «    •    O 

*5  J-  5  u. 


.2 

•-   60 


S.2 


s.  c  F? 


11  £ 


sad 

S    ^^    Q 

.ale 
!£§■ 


^8 


e  OS  ^  ^ 


3g§ 

to     a 

.rig 

•2  o  a 


-1     & 


^  e 


a  a 


Bill  I 


:S      ^1 


H 


:•  °  a  5 .3  ^  "a 

^   E  a.2 

.     P    ft>   M 

3    HC7H 


•  ^^ 


QO 


^* 


1^ 
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tself,  When  byperpyrexia  comes  on  towards  the  close  of  tetanus,  as 
a  result  of  severe  traumatic  lesions  implicating  tbu  cervical  region  of 
the  cord,  in  tubercular  menin^^^itis,  in  suftcning  or  hsmorrhage  of  the 
pon«  Varolii, or  in  other  serious  forms  of  brain  Jlsease  about  to  prove 
fatal,  the  particular  condition  previously  existing  must  profoundly 
inflnence  the  combination  of  syuiptouis  presented — yet,  in  the  main, 
the  hyperpyrexia  itself  tends  to  prodnce  such  symptoms  as  have  been 
previoualy  described. 


<B.)  PATHOLOGICAL  DIAGNOSIS  AFTER  OR  IN  THE  ABSENCE 
OF  AN  APOPLECTIC  STAGE. 

At  the  commencement  of  our  consideration  of  Paralyses  of  Euce- 
►halic  Origin,  there  will  be  foond  (p.  23)  some  General  Con- 
id  era  tions  concerning  the  several  Conditions  which 
Cause  such  Paralyses.  There  all  di'tails  which  are  of  im- 
jrtmnce  from  the  point  of  view  of  diagnosis  have  been  set  forth. 
XfOoking  to  this  fact,  nothing  remains  to  be  done  in  the  present 
l«ection  bnt  to  gather  up  the  several  diagnostic  indications  in  the 
briefest  and  most  salient  manner  possible,  and  in  snch  a  way  that  they 
luay  be  most  readily  grasj^ed  and  contrasted  with  one  another. 

In  order  to  carry  out  these  objects,  and  to  facilitate  reference,  the 
[reader  will  find  the  diifereutial  diagnosis  of  the  several  pathological 
[conditions,  worked  ont  in  tabular  forms,  with  references  to  the  pre- 
vious pages  in  which  the  diagnostic  relations  of  such  pathological 
editions  have  been  stated  more  at  length. 

In  the  first  place  the  student  will  find  in  Table  I.  a  general  scheme 
rf<erring  to  all  the  organic  causes  of  Encephalic  Paralysis. 
tThis  general  table  now  requires  to  be  carefully  analystd,  with  the 
of  showing  how  the  pathological  diagnosis  is  gradually  arrived  at, 
by  processes  of  exclusion  in  its  earlier  stages,  and  by  the  careful 
balancing  of  all  kinds  of  evidences  when  the  problem  has  been  narrowed 
^wn  to  its  ultimate  issues. 

In   regard   to  the  ten  causes  of  Paralyses  of   Encephalic  Origin 
'given  in  the  preceding  Table,  it   is  generally  not  difficult  to  decide 
regard   to   the   first   of   them.      Tlie  cases   of  Traumatism    are 
■nerally  self-evident,  so  far  as  tliis  mere  first  stage  in  the  diagnosis 
concerned. 

The  careful  consideration  of  the  Tcry  slow  onset  of  the  paralysis  in 
Disseminated  Sclerosis,  together  with  the  characters  mentioned  in  the 
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table,  will  uften  tAao  suffice  for  the  diAgnosis  of  this  tenth  eaose  oik 
our  list. 

Congenital  diseasoR  or  Atrophy  of  Brain  (not  included  in  the  fore- 
going tables)  are  generally  distinguidiable  at  once  by  reason  of  the 
arrested  growth  of  one  or  two  limbs,  coupled  often  with  meutal 
defecte . 

There  remain  for  consideration  two  contrasted  groups  of  patho^ 
logical  conditions,  viz.,  lutra-Cianiiil  Hn^morrhngesaud  iSofteningB  on 
the  one  hand,  and  Intra-Cranial  Adventitious  Prodncts  on  the  other 
hand.      These    gronps    are   composed   and    distinguished   from  one 

another  as  follows  : — 

General  Charaetera  of  Group. 
''I'nraljsiB  occmring  abruptlj,  or, 
if    notf    attaining    its    maxi- 
tnom  witbin  2-3  days. 
Often  uohored   in  without  pre- 
vious bcad-Bymptoma  of  any 
kind. 
Frequently    commencing    with 
an  apoplectiform  stage. 
(S«  Table  111.) 


r 


Tabli  II. 

Non-tranma- 
tio  Intm- 

oraniul 
Lesions — 
excepting 
Divaenii- 

nated 
Scleroflia. 


Prodneing 

Paralyaps  of 
Bapid  Ouiset. 


1.  Intra.Cra- 
uja!l  Hicm- 
orbove. 

2.  Thrombo- 

sis. 

3.  Embolism. 


Producing 

ParaljFes  of 

Slow  and 

Gradual 

Ouset. 


I.  Tumour*. 
3.  Abscesses. 

3.  Hydatids. 

4.  Oysticerci. 

5.  Simplo 

Oysts. 


Oenfiral  Characters  of  Oroup. 

Hoadncho,  Vomiting,  Vertigo^. 
and  0(>tio  Neuritis, 

Con  rill  einns  (often  unilateral, 
or  oven  Btill  more  pni-tial). 

Failure  of  Motuorj,  uud  ^kteutal 
Dahtess  with  increased  irri- 
tability of  Temper. 

Some  of  these  signs  often  pre- 
cede for  weeks  or  montb» 
paralyses  of  cranial  nerves 
or  limbs  (genemlly  of  pro- 
gressive chamctor). 

Coma  often  preceding  death. 
(Se«  Table  1V.> 


In  Table  U.  are  set  forth  the  broad  distinguishing  features  of  tlieso 
two  clnsses  of  pathological  conditinns.  Ami  iu  Tables  III.  and  IV.  (he 
leading  points  for  the  diagnoj^is  of  the  ditfcrent  conditions  included 
nndcr  each  class  are  Gct  forth.  These  tables  refer  to  qnestions  of 
great  difficulty,  and  in  actual  practice  all  the  knowledge  and  judg^ 
ment  of  the  student  or  practitioner  will  require  to  be  brought  to  bear 
upon  snch  problems,  if  a  correct  diagnosis  is  to  he  arrived  at.  6ouie- 
limes,  when  the  indications  setm  almost  equally  balanced  in  two 
directions,  nothing  more  than  a  tentative  or  alternate  pathological 
diagnosis  is  possible. 
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REGIONAL    DIAGNOSIS. 

GENERAL  CONSIDERATIONS  RELATING  TO  THE   RE- 
GIONAL DIAGNOSIS,  IN  PARALYSES  OF  ENCEPHALIC 

ORIGIN, 

Be^onal  or  Localisins:  Yalne  of  Special  Symptoms  that  may  b» 
BASociated  with  the  Paralysis. 

in  the  prescut  section  of  this  work  vre  do  not  pretend  to  deal  with 
the  localising  value  of  the  several  symptoms  in  an  exhaustive  way, 
but  only  to  set  down  such  facts  as  may  be  of  practical  use,  in  aiding 
the  student  or  practitioner  to  arrive  at  a  correct  regional  diagnosis  in 
the  various  cases  of  paralysing  brain  disease  that  may  come  before 
them. 

Some  of  the  signs  and  symptoms  to  which  we  shall  have  to  refer 
possess  no  localising  value  ;  the  presence  of  others,  however,  affords 
most  valuable  information  as  to  the  precise  region  in  which  an  injnry 
or  pathological  lesion  is  situated. 

Loss  of  coDseiouBnesB  (insensibility  or  coma)  is  a  symptom  belong- 
ing to  the  former  category.  It  may  occur  as  a  consetinence  of  lesions 
of  the  most  varied  nature  and  site  within  the  cranium  ;  and  wbetlier 
it  occurs  or  not  in  any  given  case,  will  depend  much  more  upon  the 
suddenness  and  extent  of  the  lesion  than  upon  its  precise  locality. 
Shock,  vascular  disturbance,  and  undue  pressure  within  the  cranium, 
are,  perhaps,  the  most  potent  factors  in  its  production. 

Delirium,  mania,  melancholia  nnd  some  other  forms  of  insnnity,  on 
the  other  band,  have  some  though  only  a  vague  localising  value.  We 
may  know  that  some  parts  of  the  cortex  arc  diseased  or  in  a  state  of 
perverted  activity  ;  but  the  presence  of  one  or  other  of  such  symp- 
toms does  not  tell  us  what  part  of  the  cortex,  of  one  or  both  hemi- 
spheres, is  in  a  state  of  perverted  activity  in  this  or  that  particular 
case. 

Other  conditions,  such  as  the  existence  of  certain  forms  of  unilateral 
spasm,  or  the  presence  of  aphasia,  either  without  or  with  very  partial 
right  sided  paralysis,  may,  on  the  other  hand,  afford  the  most  precise 
indications  as  to  the  region  of  brain  ailectcd. 


6P£CIAL   6I0KS  AND    SyMPTOMS. 


85 


n  regani  to  aphasia,  bowcrer,  it  is  needfal  to  say  that  what  is  said 
above  will  UoM  good  only  for  the  aphasic  condition  puro  and  simple; 
it  will  certttiuly  uot  hold  good  if  (as  Is  only  too  frequuntly  ike  case) 
this  name  bo  applied  to  almost  any  Bpeech-defect  Uiat  may  present 
itself,  wiLhoat  having  proper  regard  to  its  precise  nature.  The  loose 
use  of  tills  torm  must  be  corrected  by  a  more  accurate  clinical  dis- 

!criiniualion  of  the   various  foruis  of  speech   defect      Otherwise  tbo 
doctrines  of  cerebral  locaU$alioa  will  be  confused  and  retarded  in  their 
dereiopment. 
The   special   signs    and    symptoms  now  to  be  referred  to  are   as 
IEoUows  : — 
[    L — C0KVOL810N8. 
L    II. — Delibium. 
I    IlL — Mental  Defects  (Insanity,  ImbocUity,  etc.). 
IV. — Con  J  00  ATE  Deviation  of  the  Eyes  and  Head. 
v.— DlBOEDBRB    OF    INTELLECTUAL     EXPRESSION     DY     SpEECH    AND 
i  Wkitino  (Aphemia,  Agraphia,  Aphasia,  and  Amnesia). 

VL — Lob»  OF  Contuol  ovkk  Si'Binctehs, 
VIL — Difficclties  in  Dbolotition. 

YIU. CSPBALAOIA  AND  VoMITlNO. 

IX. — Oi'Tic  Neuritis  ani>  Optio  Ateopbt. 

X. — Amadrosis,  AufiLYOPiA,  Hemiopia,  and  Diplopia. 

XL — Paralyses  ox  Cranial  Nerves. 

XII. — Hemiakxstbesia — Ceuerral  and  M<£B0CEPBAL10. 

XIII. —  DlFFRRENCKH  OF  TkUPEHAT17RB  ON  THE  TWO  SlDES  OF  TBK 

Body — paralysed  and  non-paralysed. 
XIY. — Distribution  op  Motor  Paralysis  in  Face,  Limbs,  and 

Trcnk  Muscles. 
XV. — DmiNDTioN  OR  Exaltation  of  Hbflexbs, 
XVL — Associated  Movements. 
XVII. — Rkiiditibs  (Contractures),  early  and  late. 

XVIII. — POBT-BENIPLEOIO     DISORDERS     OF     MoVEUENT     (Choreft, 

Athetosis,  etc.). 
XIX. — Secondary  Degenerations. 
XX. — Causation  of  Contracture,  Anklb  Clonus,  and  £xao- 

oeratsd  Knee-jeiik. 
XXI. — Sbcondabt  Tropbic    Changes  in   Joints,  Nerves  and 

Muscles. 
XXII.— Otbeu  Tbopbio  Cbanoes  in  conneutioxi  with   Brain 

Lesions. 
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I.  CONVULSIONS. 

The  ficlaal  cerebral  processes  by  means  of  wliicli  convnlsiona  are 
produced  are  at  present  almost  entirely  nnknown.  Il  is  important  to 
note  that  T  say  'protlnced*  and  not  'induced.'  There  is  a  wide 
difference  between  the  tiro  meanings,  the  non-appreciation  of  which 
is  apt  to  lead  to  many  niistakeE.  For  instance,  because  the  irrita- 
tion of  certain  parts  of  the  cortex  of  the  brain  are  now  known  to 
induce  unilateral  couTulsiona,  many  assume  and  speak  as  though  the 
production  of  such  convulsions  could  be  adequately  accounted  for  by 
'  discharging  processes '  in  certain  cells  in  the  region  of  the  cortex 
irritated ;  but  such  a  process  as  this  may  be  far  from  anythiui^  like  an 
adequate  explanation  of  the  cerebral  processes  concerned  in  the  actual 
proi action  of  an  epileptic  attack. 

Irritation  of  the  mucous  membrane  of  the  intestine  in  some  childretk 
will  lead  to,  or  induce,  the  occurrence  of  convulsive  attacks.  It  would 
be  manifestly  wrong,  and  nobody  in  such  a  case  would  think  of  saying, 
that  the  irritation  of  the  intestine  produced  the  attack — if  the  word  is 
to  be  used  in  the  sense  above  indicated.  And  yet  irritation  of  the 
cells  of  the  cortex  may  no  more  produce  the  attack  (in  this  sense),. 
than  does  the  irritation  of  the  intestinal  mucous  membrane  produce 
the  attack  in  the  case  of  the  child.  In  each  case,  the  processes  named 
may  merely  upset  the  balance  of  encephalic  nervous  functions,  in  such 
a  way  as  to  determine  or  permit  the  discharge  of  certain  motor  centrea 
upon  groups  of  pontine,  bulbnr,  and  spinal  motor  cells,  both  simul- 
taneously and  Buccessively.  But,  if  it  he  asked,  what  motor  Centres 
are  thej  which  discharge  upon  the  bulbar  and  apinal  ganglion  cells,  or 
what  are  the  ultimate  or  penultimate  nervous  processes  that  deter- 
mine such  discharges,  the  writer  is  inclined  to  say  that  on  ihia 
subject  we  know  rery  little.  The  irritation  of  the  cortex  may  lie  almost 
as  much  outside  these  discharging  processes  and  their  immediute^ly 
determining  conditions,  ns  the  irritation  of  the  intestine  to  which  we 
have  alluded.  They  are  each  of  them  more  or  less  remote  links  in 
the  chain  of  causation.  It  is  true,  that  these  two  causes  of  convuUinnB 
may  disturb  the  balance  of  encephalic  functions  in  different  ways^ 
The  one  may  disturb  the  balHUce  from  the  motor  side,  the  other  niuy 
disturb  it  from  the  sensory  side — in  the  one  case  wc  should  have  mole- 
cular movements  descending  to  the  pons  Varolii,  in  the  other  we  should 
Lave  molecular  movements  ascending  to  the  pons  Varolii,  lu  this 
part  of  the  brain  cerebral  and  cerebellar  nerve  processes  are,  probably^ 
to  some  extentj  in  a  condition  of  antagonism. 
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int  bns  l»oen  said  abore,  is  applicable  to  the  association  of  con- 
mlsions  with  lesions  in  many  different  parts  of  the  brain  ;  for  it  is  a 
fact  that,  conmlsions  are  apt  to  occur  with  difforont  lesions  situated  in 
muny  parts  of  the  brain.  In  the  majority  of  such  cases,  nearly  all  that 
cui  be  said  is,  that  such  lesions  induce  conrnlsions,  although  they  may 
onlj  take  a  remote  part  in  the  actual  mechanism  of  their  production. 


Eren  if  we  admit  all  this,  two  questions  naturally  present  them- 
•etres  : — (A).  What  are  the  parts  of  tho  brain  in  which  the  occurrence 
oflesions  h  racist  prone  to  be  associated  with  conirulsions  ?  (IJ).  Is 
there  anything  in  the  form  or  natnre  of  the  convulsion  which  tells  in 
fiTOnr  of  iU  incitntion  by  a  lesion  in  this  or  that  locality  ? 

(A). — ConvaUions  are  most  prone  to  occur  with  lesions  in  the  fol- 
lowing localities :  — 

(a). — Lesions  of  the  Cerebral  Cortex,  especially  in  the  posterior 
frontal  and  in  the  parietal  regions  (Fig.  6). 

(li). — Lefiions  causing  cflfusion  of  blood  into  the  Lateral  Ven- 
tricles. 

(c). — Lesion*  of  the  pons  Varolii, 

(J). — Lesions  of  the  middle  lohe  of  the  Cerebellum, 

(e). — Inflammation  of  the  Meninges. 

(f). — Lesions  in,  or  in  the  region  of  distribution  of,  the  posterior 
third  of,  the  hinder  segment  of  the  Internal  Capsnlo  (Fig.  10). 

Lesions  in  other  parts  nf  the  brain  may  at  times,  and  under  con- 
ditions connected  with  the  natnre  of  the  lesion,  as  well  as  with  the 
m^,  general  state,  and  predisposition  of  the  patient,  be  associated  with 
iTuUions.  This  apsociation  is,  however,  less  constant  when  other 
fions  are  affected,  than  when  we  have  to  do  with  lesions  in  one  or 
olber  of  the  above-mentioned  situations.  Kven  when  tlicse  regions 
«re  affected,  however,  convulsions  do  not  occnr  always  ;  they  present 
themselves  only  in  a  variable  proportion  of  the  cases. 

(B). — Some  few  facts  may  be  cited  in  reference  to  the  form  of  tho 
cODTuUions,  respectively  associated  with  lesions  in  the  different  regions 
•bove  indicateil. 

(a). — With  lesions  of  the  Cerebral  Cortex  comprised  within  the  po8- 
Urior  fruntnl  and  the  pariftal  regions  (RolandJc  Area),  we  have  to  do 
with   highly  characteristic  forms  of  disease,  known  as  Epileptic 

[•miplegin  or  (as  it  has  been  more  recently  termed)  Jack- 
Ionian   Kpilepsy. 

TUett  oonvoUive  attacks,  due  to  disewe  of  the  convolutions  border- 
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iDg  the  fissare  of  Holando,  are  mostly  utiilaterat.tliou^li  in  some  cases 
they  become  general.  They  arc  usually  preceded  b/  a  distinct  aars 
in  the  form  of  numbness  and  liiigling  felt  in  the  part  first  affected* 
The  gpasm  may,  indectl,  begin  comjtarntivcly  ulowly,  either  in  the 
hand)  especially  in  the  tbanib  and  foretinger  ;  in  the  face  or 
tongue,  or  both  these  parts;  or  in  the  foot,  and  especially  in 
the  great  toe. 

The  range  of  the  spasm  varies  immensely  in  different  cases.  We 
may  have  all  gradations  between  slight  spasm  limited  to  the  thnmb 
and  index  finger,  and  universal  convulsion.  DilT(.'rent  attacks  in  the 
same  patient  niuy  vary  widely  in  this  respect.  Practically,  in  regard 
to  range  of  spasm,  as  Iluglilings  Jackson  points  oat,  theso 
attacks  are  divisible  into  three  classes,  viz., 

(1)  Monospasms  (of  arm,  of  face,  or  of  leg); 

(2)  Hemispasms  of  two  degrees,— 
(a)  ConvuUions  of  face,  arm,  and  leg, 
(h)   Convulsions  of  face,  arm,  and  leg,  with  the  addition  of  taming 

of  the  eyes  uud  head  to  the  side  convulsed  (the  analogue  of  cases 
of  hemiplegia  described  by  Vulpiau  and  Prevost,  in  which,  owing  to 
destructive  lesions,  the  eyes  end  head  turn  from  the  side  paralysed). 

(3)  Lastly,  in  certain  cases  a  further  spread  of  the  convulsiott 
takes  place,  so  that  a  part  or  the  wliok'  of  the  other  side  of  the  bodj* 
ia  involved,  and  the  convulsion  thus  becomes  more  or  less  universal. 

When  the  spusm  staits  and  spreads  slowly  it  commonlr  remains 
limited,  and  there  is  then  often  no  loss  of  consciousness.  When  it 
sets  in  more  abruptly  and  spreads  more  qtuckly,  at  some  stagey 
generally  before  the  whole  of  the  side  is  affected,  consciousness  Is  lost. 
Tlie  processes  may  be  thus  limited;  or,  consciousness  being  lost,  the 
spasm  may  then  spread,  as  above  intlicated,  so  as  to  involve  the  other 
side  of  tlte  body.  Tlie  duration  of  the  attack  is  extremely  variable  ; 
it  ranges  from  a  minute  or  two  to  an  hour  or  more. 

After  unilateral  convnlsions  of  this  type,  whether  partial  or  com- 
plete, paralysis  or  marked  paresis  of  the  limbs  aJTected,  may  exist  for 
some  hours,  or  even  for  two  or  three  doys.  Where  the  paresis 
is  limited,  it  is  almost  sore  to  occnr  in  the  parts  which  are  first  and 
most  convulbod,  IL  varies  in  degree  from  mere  awkwardness  in  finer 
movements,  to  absolute  powerlcssncss  of  the  hand  and  arm.  The 
range  may  vary  from  mere  powerlessness  in  tlie  hand  to  a  complete 
temporary  hemiplegia.  During  this  paralytic  condition  and  also  after 
it  has  been  recovered  from,  for  many  days  or  it  may  be  for  weeks. 
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{hrre  is  a  very  distinct  exaggeration  of  tlie  knee-jerk  and  ankle  clonns 
on  the  ailected  side.  lu  some  cases  immediately  after  the  conrulsire 
fit  tbey  are  absent  for  a  minute  or  two.  Sensibility  is  intact ;  bnt  tho 
affected  limba  are  often  distinctly  colder  than  those  of  the  opposite 
tide. 

Afttfr  right-sided  fits  of  this  kind  beginning  in  the  arm  or  in  the 
«idti  of  the  mouth,  temporary  and  slight  speech  defects  are  occasionally 
luel  with — i^ometiuies  of  an  aphakic,  and  soiuetimes  rather  more  of  an 
character. 


I 


(b). — In  unilateral  lesions  of  the  cerebrum  leading  to  effiision  of 
hiocd  into  the  LiiUral  VcntricleSj  there  is  nothing  very  distinctive  in 
lh«  nature  of  the  convulsions  that  oftou  occur.  We  must  be  guided, 
thereforej  in  great  part  by  the  general  assemblage  of  symptoms  in- 
(licatirc  of  the  existence  of  such  a  lesion.  When  the  convnlsions 
rxixt  thtf^y  are  commonly  bilateral,  often  of  short  duration,  and  fre- 
quently rrcurrinj;.  Sometimes  there  may  be  mere  twitching  on  one 
side  and  marked  convulsion  on  the  ntlioT.  These  convulsions  are 
Leld  by  Pitres  to  be  due  to  irriution  of  fibres  entering  into  the  wall 
of  the  anterior  half  of  the  lateral  ventricle — fibres  wliich  pass  down- 
wards from  the  Kolandio  area  to  form  part  of  the  internal  capsule. 

(c).— In  the  convtilsions,  again,  which  occur  at  the  onset,  or  during 
the  progress,  of  some  cases  of  diaase  of  the  pons  Varolii^  there  is 
nothing  distinctive  in  the  nalnre  of  the  attacks  themselves.  They 
are,  however,  commonly  of  a  bilateral  type.  The  diagnosis  must  de- 
2>end  upon  the  particular  grouping  of  attendant  signs  and  symptoms. 

(d). — Lenons  of  the  middle  lobe  of  the  Cerebellum  are  apt  to  bo 
flHociated  with  convulsions  of  a  tetanic  character,  often  without  loss 
of  conariousness,  in  which  the  mnsclcs  of  the  hock  of  the  neck  are 
in  a  state  of  spasm,  drawing  the  head  backwards,  whilst  the  limbs, 
also,  may  be  more  or  less  rigid.  Thus  there  may  bo  some  amount  of 
opixlhotonos,  though  it  is  commonly  of  an  abortive  type. 

Attacks  of  tbis  kind  should  always  suggest  the  possibility  of  cere- 
bellar disease,  just  as  (though  not  with  tho  same  degree  of  certainty) 
attacks  of  Jacksonian  cpilepay  point  to  an  initiation  of  the  fita 
throQgh  structural  or  functional  defect  in  the  convolutions  bordering 
t2i«  fi>aore  of  Rolando. 


(a).— /i^^Komma^cm  of  the  Mcningea^  nhetlter  tubercular  or  non- 
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tnbercDlar,  irhethpr  idiopntliic   or   traumatic,  ia   very  liable   to  be 
associated  with  convnlsion«. 

Sacb  conTulsioTis  nre  more  common  in  association  with  tnbercalar 
moningitis  tbnn  niih  either  of  the  other  forms,  excepting  syphilitic 
pachymeningitis. 

The  convulsione  that  occnr  in  asHociation  with  these  morbid  con- 
ditions may  be  of  the  most  diverse  kinds,  simply  becnnse  they  may 
he  induced  in  very  vflrions  ways,  by  nssociated  morbid  processes 
difforing  much  among  themselves,  acting  npon  the  most  diverse  parts 
of  the  brain.  Tliey  may  be  incited  from  this  or  that  part  of  the 
cortex,  owing  to  extPOFion  of  the  inflammatory  process  ;  or,  in  the 
case  of  tabercular  meningitis,  they  may  be  dnc  to  the  irritation  caused 
by  small  tubercular  growths,  situated  in  one  or  other  of  the  corpora 
striata,  in  the  pons,  or  in  tl)e  cerebellum. 

(f). — Lesions  or  functional  p^t  turlations  in,  or  in  the  region  of  dig' 
trihution  of  the  posterior  third  of  the  hinder  segment  of  the  Internal 
Cfipftite  (sensory  division),  ought  to  receive  some  mention  here,  even 
though  the  mention  be,  in  part,  somewhnt  dubious  and  uncertain  in 
regnrd  to  precise  locality. 

The  attacks  to  which  attention  is  to  be  called,  here,  are  those  of  so- 
called  typical  'hystero-epilepsy,'  upon  winch  much  light  has  been 
thrown  during  recent  years  by  Cliarcot.  Since  many  of  the  pheno- 
mena associated  with  tliis  condition,  are  aUo  met  with  in  cases  where 
•ctnal  structural  lesions  have  existed  in  the  posterior  third  of  tlie  hinder 
segment  of  the  internal  capsule,  there  is  good  reason  for  supposing  that 
hystero-epilepsy  is  a  condition  having  intimate  relations  with  func- 
tional pi^rturhationa  in  Oiis  region  of  the  brain. 

Tlio  patients  affected  with  this  disease,  which  is  exceedingly  rare  in 
its  fally  developed  form  in  tlii?  conntry,  though  much  more  common  in 
France,  are  cninmonly  h  p  m  i  a  n  («  r  t  h  e  t  i  c  on  the  left  side,  though 
they  may  exhibit  mflrkcd  Icndcmess  in  the  left  ovarian  region.  Others. 
present  anaistliesia  on  both  sides  of  the  body,  and  double  ovarian  ten- 
derness. 

Fits  may  recur  several  times  daily,  or  at  much  longer  intervals. 
They  often  occur  without  apparent  cause  ;  though  they  may  also  be 
induced  at  will  by  pres.^nre  upon  some  particular  part  of  the  body, 
such  as  tho  sides  of  the  thorax  or  the  lumbar  reirions  of  the  trunk, 

A  remarkable  and  complex  aura  occurs  in  the  cases  in  which  the 
attacks    commence  spontaneously,  though  it  seems  to  bo  absent  when 
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the  attack  is  induced  by  exlenial  maniptilntion.  Tlie  characters  of 
the  aura  are  these  : — It  is  comparatively  slow  bthI  deliberate  in  its 
first  stages,  beginning  with  a  painfnl  scnsatioti  in  the  left  ovary  (last- 
ing 3"-! 5")  ;  followed  immediately  by  a  sensation  of  *  globus  '  starts 
ing  in  the  epigastric  region  and  Bssociated  with  a  sensation  of  swell- 
ing ami  stifling.  Then  follow  palpitations  of  the  heart  and  laryngis- 
mus ;  afterwards  throbbing  in  the  left  temple,  together  with  loud 
hissing  and  other  sounds  in  the  left  car.  (The  duration  of  these  sen- 
sations may  be  S'-S"  or  more.) 

Tlie  actual  fit  then  begins,  often  with  a  loud  cry,  and  is  divisible 
inlo  the  following  stages  : — (1).  The  head  is  thrown  violently  back- 
wArd<;  the  limbs  and  body  become  rigid;  the  respirations  are  in- 
fre<]uenl  and  stertorous ;  the  eyes  open  and  shut  altemately,  the  face 
is  red,  the  pupils  dilated.  Then  clonic  contractions  may  follow  on  both 
aides  of  the  body,  equally  or  unequally  ;  and  foam,  or  foam  and  blood, 
may  issue  from  the  month.  (Tliis  epileptiform  stage  lasts 
2".3'.) 

After  an  interval  of  two  or  three  seconds  the  more  specially  h  ys  te- 
roid  part  of  the  attack  begins,  and  is  divisible  into  two  stages— 
ttnresponding  with  the  second  and  third  stages  of  the  attack  as  a 
whole. 

(2). — The  second  period  is  characterised  by  violent  movements. 
The  pelvis  is  jerked  forward  several  times  in  sncccssion,  the  upper  half 
of  the  body  is  throwu  backwards  and  forwards  with  extreme  rapidity  ; 
after  which  the  convnlsions  extend  over  the  whole  body  without  hav- 
ing aity  precise  direction  or  being  of  any  clearly  definable  nature ; 
eereral  persons  are  often  needed  to  hold  the  patient  down  at  this 
8t*ge,  (This  period  "phase  de  grands  mouvemont  s/*  tcr- 
ninat^s  abrnptly  after  about  3'-5'.) 

(3). — With  the  commencement  of  the  third  stage  (the  stage  of 
emotional  attitudes)  the  patient  may  lie  flat  on  her  back  with  lower 
Umbt  stretched  out  straight  and  the  npper  at  right  angles  with  the 
trunk.  After  a  few  seconds  the  patient  assumes  the  expression  of 
face,  together  with  the  attitudes  and  gestures  that  characterise  a 
SOeoMsion  of  emotions,  intense  and  varied  in  their  nature. 

(a)  The  patient  sita  up  in  bed  and  seems  to  menace  or  threaten  some 
ono  for  a  moment  or  two  ;  th^n  almost  immediately  (b)  the  whole 
cxpreasioD  of  the  face  changes  for  one  of  abject,  cowering  fear,  which 
lasts  for  an  equally  short  period.  This  is  followed  by  (c)  a  look 
of  calm  and  saintly  happiness ;  then  comes  an  expression  of  intense 
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joy,  (d)  she  seems  to  see  some  oiio  whom  she  loves,  she  beckons,  opens 
her  Arms  and  appears  to  embrace  some  one  passionately.  A^ala  (e) 
fear  takes  possession  of  the  patient,  she  screams  at  imaginary  rats  or 
some  other  objects  which  fill  her  with  terror  and  disgnst ;  then  the 
fear  subsides,  the  patient  hoars  strains  of  music  or  voices  singing,  and 
she  herself  (f)  may  for  a  moment  or  two  beat  time  or  hnm  a  tnne. 
Then  comes  the  last  stage  (g)  in  which  the  patient  sits  up,  hides  her 
face  in  her  hands  and  weeps,  reproaching  her  parents  with  having 
been  the  cause  of  her  misery  ;  this  lasts  two  or  three  minutes,  then  all 
is  over,  and  the  patient  is  wellt  but  for  the  fact  that  some  hallociaa- 
tions  may  persist  for  a  time. 

The  account  given  above  of  the  third  stage  of  the  attack  corres- 
ponds with  what  has  been  observed  over  and  over  again  in  one  of 
Charcot's  patients  (Louise  A.  G. ).  The  reality  of  each  emoiional 
phase^  and  of  tbe  iniuj^'-inary  circumntances  upon  whicb  they  are  based, 
were  capable  of  verification  in  her  case  as  in  others.  For  it  is  a  cha- 
racteristic feature  of  tliose  attacks,  that  they  may  be  cut  short  at 
almost  any  stage,  by  exerting  very  firm  pressure  over  the  ovary  on  the 
affected  side.  Tbo  instant  this  firm  pressure  is  made  in  the  ovarian 
region  two  results  follow : — first,  the  patient's  mouth  opeus  and  the 
tongue  is  spusmodictiliy  extruded;  nnd,  secondly,  the  convulsions 
ceuse.  When  this  manoeuvre  is  executed  during  any  period  of  the 
tliird  stage,  the  patient  can  always  describe  the  boliuoiualion  with 
which  she  was  possessed  at  the  pai-tioular  instant,  and  it  has  been 
found  that  the  hallucinations  corresponding  with  the  several  stages 
are  always  constant  for  each  patient — that  is,  that  the  same  attitude 
Always  corresponds  with  the  same  hallucination.  Some  hallucinations 
begin  during  tbe  second  stage  of  the  attack,  though  tlie  first,  or  epi* 
leptiform,  stage  seems  to  be  free  from  them — as  has  been  ascertained 
by  culling  the  attack  short  at  this  period.  After  the  attacks,  some- 
times trismus  or  rigidity  of  limbs  may  show  themselves  and  persist  for 
A  longer  or  shorter  periud — hours  or  days. 

As  before  indicated,  fully  developed  attacks  of  the  kind  above  de- 
scribed are  rarely  or  ever  met  with  in  this  country.  The  excitable 
temperament  met  with  in  some  Frenchwomen,  seems  to  be  needful  for 
their  production. 

n.  DELIEIITM. 

The  existence  of  delirium  in  any  given  case  of  brain  disease  has  only 
a  locahsing  value  of  a  general  kind.     It  enables  us  to  feel  sure  that  the 
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cortical  grey  matter  of  thecerebrfll  heiiirspheres  is  in  a  state  of  perverted 
•ctiiity.  But  it  does  not  enable  na  to  go  much  further.  We  can- 
not from  the  existence  of  delirium  in  any  of  its  varieties,  affirm  that 
tiie  perverted  activity  is  in  this  or  that  p&rt  of  the  cortex,  or  even  in 
this  or  that  hemisphere,  rather  than  in  both. 

Nay,  more,  seeing  that  delirium,  especially  in  children,  is  excited 
with  comparative  eaco  by  many  causes  other  than  organic  disease  of 
tho  brain,  we  must  satisfy  ourselves  ns  to  the  absence  of  each  causes 
(such  as  ordinary  febrile  diseases,  high  teniperatnre  howsoever  induced^ 
th«  action  of  poisons,  etc.),  before  wo  should  be  warranted  in  suppos- 
ing that  an  existing  delirium  stood  in  relation  to  organic  intra-crnnial 
disease  of  any  kind. 

Of  organic  diseases,  it  is  most  frequently  in  relation  with  meningitis 
or  meningo-encepholitis.  It  may,  however,  occur  also  in  relation  with 
Inmoars,  cysticerci,  or  some  other  organic  disease  of  the  brain  which, 
at  any  period  of  its  progress  entails  marked  active  hypersemia  of  tho 
cortex  cerobrL 

nL  MENTAL  DEFECTS. 

Under  this  heading  *  mental  defects,*  must  be  included  symptoms 
of  wide  rango  notably  different  from  one  another.  At  one  end  of  the 
terieR,  wc  have  such  grave  defects  as  arc  included  under  the  various 
ifomi5  of  insanity ;  and  nt  the  other  extremity,  the  mere  slowness  of 
tpprehcnsion,  or  defects  of  memory,  which  are  apt  to  be  associated  with 
grave  organic  disease  of  the  brain.     Sometimes  such  defects  may  lio 

re  apparent  than  real ;  or,  in  other  cases,  they  may  be  defects  de- 
pendent upon  some  limited  sensorial  or  perceptional  failure  such  as 
occur  in  so-called  *  word-blindness '  or  *  word-deafness.'  This  latter 
dats  of  cases  will  he  referred  to  in  another  section  (V.). 

With  such  grave  mental  defects  ns  are  fonml  in  the  various  forms  of 
Insanity  we  are  not  now  specially  concerned.  Their  existence  affords 
tia  at  present  no  other  localising  indication  than  that  the  functional  in- 
tegrity of  the  cortical  grey  matter  is  at  fault — in  different  ways  in 
different  ca5es. 


Looking  at  the  question  from  the  other  side,  it  may  ho  useful  to 
make  certain  general  statements  in  refcrpncc  to  the  association  of 
0»en1-at  defects  with  snch  common  brain  lesions  as  haemorrhage,  soften- 
ing, or  tumour,  in  diUcrent  localities. 

Jlebtal  defects  are  apt  to  occur,  with  special  frequency,  where  both 
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heiiiisphcres  of  ihc  bruin  are  simultaneonslj  affected  with  organic 
disease. 

Mental  degradation,  again,  is  prono  to  show  itself  during  the  later 
stages  of  certaiu  cases  of  tumour  of  the  bmln,  especially  of  those  be- 
longing to  two  categories  : — First,  cases  in  which  the  taruour  itself 
bt;couu-s  so  large  as  to  produce  a  considerable  amount  of  general  infcra- 
cranial  prcssare  ;  and,  secondly,  cases  in  which,  though  not  it«elf 
large,  ilie  growth  (a.s  in  cat*cs  of  tumour  of  tlw  middle  lobe  of  the  cere- 
bellum) by  its  pressure  upon  veins  or  sinuses,  and  by  closure  of  the 
Svlvian  aqueduct,  leads  to  chronic  hydroccphalns,  and  tlms  again  by 
Another  nu'chauism  to  a  great  increase  of  general  pressure  within  the 
cranium. 

Where  one  hcmisphorc  only  of  the  brain  is  affected,  and  where  the 
disease  is  not  of  such  a  kind  as  to  produce  an  appreciable  lucrcase  of 
general  pret>sure  (tJiat  is  where  the  erideuce  of  such  a  conditioa  is 
wanting},  and  yet  dtsUnct  mental  defects  exist,  can  anything  be  said  as 
to  the  region  of  the  cerebral  hemisphere  most  likely  to  be  affected? 
In  other  uords,  in  ^vhat  piirt  of  the  cerebral  hemisphere  is  the  presence 
of  difiinise  most  Hkdy  to  be  associntcd  with  distinct  mental  defects? 

I  long  ago  came  to  the  conclusion,  and  expressed  the  opinion,  that 
li'tiifiMB  in  the  pusteriur  lobes,  much  more  tliau  in  other  regions  of  the 
hejtii.spheres,  are  prone  to  be  associated  with  mental  defects  of  a 
marked  kind,  Rosenthal  aUo  has  arrived  at  the  same  opinion.  Ue 
says  :^"  In  the  case  of  new  growths  in  the  posterior  lobes  the 
I)flychical  disturbances  are  incomparably  more  frequent  than  in  that  of 
tumours  of  the  anterior  or  middle  lobes."  Ilughlings  Jackson  strongly 
supports  the  same  view  ;  he  thinks,  farther,  thai  thcbe  defects  are  more 
mtiikcd  when  the  lesion  is  in  the  right  tliau  when  it  is  in  the  left 
occipital  lobe. 

Un  the  other  hand,  in  opposition  to  these  views,  there  is  the  fact 
that  lesions  in  the  occipital  lobes  ore  at  times  I  at  e  nt,  and  do  not 
lead  to  any  readily  appreciable  mental  change.  (See  section  on 
•  t^igns  and  Symiitoms  of  Lesions  in  the  Occipital  Region,'  where  this 
diflicnlty  is  fjpcciaily  ref»  rred  to.) 

Again,  wc  shall  have  occasion  to  point  out  in  sec.  V.  that  the  various 
forms  of  Amnesia  are  especially  apt  to  occur  in  association  with  lesions 
situated  in  the  convolutions  imniediately  surrounding  the  posterior 
extremity  of  the  Sylvian  fissure.  In  1880  in  reference  to  this  subject 
I  first  formulated  the  general  principle  (*  Brain  as  an  Organ  of 
Mind/  p.  6S7)  that  "  the  tendency  to  mental  impairment  with  Aphasia, 
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-tkjxd  the  degree  of  such  impainueDt,  will,  other  things  being  eqna), 
increase  as  lesions  of  ihe  left  hemisphere  recede  in  site  from  the  third 
froDt&l  convolution,  und  approach  the  occipital  lobe." 

Lesions  of  the  anterior  lobe  often  occar  without  producing  any 
xtry  definite  mental  delects.  Still,  at  times,  distinct  alterations  in  the 
general  character  and  disposition  of  the  individual  have  been  associated 
vriih  disease  of  the  anterior  lobe  of  the  brain.  Ferricr  believes  that 
the  power  of  attentive  and  intelligent  observation  is  distinctly 
weakened  with  lesions  in  this  situation.  Crichton  Browne  also  considers 
that  »nch  early  symptoms  of  General  Puralyj^is  of  the  liisiine  as 
'^  general  restlessness  und  unsteadiness  of  mind,  with  impairment  of 
attention,  alternating  with  apathy  and  drowsiness/*  coincide  more 
e<;pccial]y  with  the  morbil  changes  which  are  jiarticniarW  prone  to 
occur  at  ibis  early  stage  of  the  disease  in  the  cortex  of  the  frontal 
lobos*  This,  however,  would  mostly  be  the  result  of  bilateral 
lesions,  and  we  might  expect  that  such  lesions  would  produce  more 
marked  effects  than  when  we  hare  to  do  merely  with  lesions  of 
one  frontal  lohe.  These  latter  cases  hare  not  unfretpientlr  run  a 
Uti*nt  course  thronghont,  owing  to  the  absence  of  all  definite  or 
readily  recognisable  resnlts.  This  subject  will  be  more  fully  discussed 
hereafter. 


IV.    CONJUGATE  DEVIATION  OF  THE  EYES  AND  HEAD. 

This  symptom  ha-s  already  been  referred  to  as  a  frequent  wcompani- 
iDCtit  of  the  apoplectic  state  (p.  61),  and  one  whose  occurrence  has 
grvAt  diagnostic  Bignificoiice.  We  have  there  pointed  out  the  extent 
to  wUich  it  is  a  sign  having  a  general  localising  value,  that  is,  as  point- 
ing to  an  implication  of  one  or  other  hemi^phere,  according  to  the  side 
to  which  deviatiou  occurs,  We  hare  shown,  moreover,  that  the 
mdications  which  it  affords,  are  the  direct  reverse  of  one  another  in 
£i[[i{de  paralytic,  and  in  unilateral  irritative  or  conruhire,  affections 
reapectively.  Thus,  wo  may  hare  in  the  early  stages  of  au  illness  due 
to  certain  lesions  in  the  left  hemisphere,  right  unilateral  conrulsions 
vith  deviation  of  the  head  and  eyes  to  the  right  side  (according  to  the 
rule  in  such  cases)  ;  but  if,  ia  the  coun^e  of  some  houra  or  days,  the 
pfierioiia  irritative  lesion  should  lapse  into  a  destructive  lesiuu  occupy- 
iijg  the  same  site,  then  we  should  have  right  hemiplegia  replacing  the 
rigkt-sidcd  RpasmR,  and  with  it  a  deriation  of  the  head  and  eyes  to  the 
left,  or  aide  of  lesion.  That  is  to  say,  when  an  irritative  lesion  exists 
IB  certaiii  parte  of  the  left  hemisphere  it  causes  lateral  deviation  away 
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from  the  site  of  lesion  ;  but  wliciiever  tlic  irritative  passes  into- 
a  destructive  lesion,  then  the  direction  in  which  the  head  and  eyes  are 
turned  changes  sides,  and  the  deviation  is  seen  to  be  towards  the  side 
of  lesion,  or  away  from  the  paralysed  side. 

It  was  also  pointed  out  that  tlie  above  rules  had  to  be  rerersed 
when  the  irritative  or  paralytic  lesions  were  situated  in  either  half  of 
the  pons  Varolii. 

It  remains  now  to  inquire,  whether  the  occurrence  of  this  sign 
is  specially  related  to  lesions  in  any  particular  parts  of  the  cerebral 
hemispheres. 

Ferrier  ( '  Localisation  of  Cerebral  Disease/  p,  58)  calls  attention 
to  this  sign,  as  it  exists  in  association  with  paralysing  lesions, 
under  the  name  of  *  Unilateral  Oculomotor  Monoplegia/  Concern- 
ing the  related  monospasm  lie  says: — "At  the  base  of  the  first 
frontal,  and  extending  pnrtly  into  the  second  frontal  convolution  in 
the  brain  of  the  monkey  tlicre  is  an  area  (12,  Fig.  6)  irritation  of 
which  causes  elevation  of  eyelids,  dilatation  of  the 
jiupils,  conjugate  deviation  of  the  eyes  and 
turning   of   the   head    to   the    opposite   side,     I  Lave 


PlO.   6.      HUHAM   BltAIN  SHOWIKn    TUB   SITUATIONS    OF   ITS    BO-CALLBD   UOTOB, 

A)«o  6BNB0BV  ABKAS  [aft^T  F«rrier]. 
12,  lodicates  llie  refrtoo  tite  exdtniion  of  which  produ«>s  coDJugato  deviation  of 
the  head  and  cytja  to  the  Hght,  nct^ordiog  to  FeriicT.    (The  ezplanalioo  of  tbe  otber 
oumerftU  will  be  fouod  wltftre  thl*  figure  ia  rrp«ated  ae  Kig.  12.} 

plnoed  tlipse  various  rcactioiiM  in  the  ordt-r  in  which  tliey  occnr  with 
slight  and  longer  continued  6tiu)ti3ation  respectively.  In  the  faintest 
form  of  fitimuluti^yii,  elevation  of  the  eyelids  is  the  only  effect  obsenr- 
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able.  Wliethcr  individual  centres,  incapable  of  sharp  domarcation 
from  each  other,  for  each  of  the  movements  indicated  exist  here,  has 
not  been  determined  experimentally/* 

Ferrier  believes  that  this  is  the  only  region  of  the  cortex,  the 
irritation  or  the  destruction  of  which  gives  rise,  in  opposite  directions 
reepectiTely,  to  conjugate  deviation  of  the  head  and  eyes.  He  calls 
attention,  moreover,  to  several  recorde«i  cases  in  which  this  sign  has 
existed  alone,  or  at  all  events  without  any  other  motor  trouble.  One  of 
them,  the  case  of  Dr.  Carroll,  certainly  points  to  the  possible  existence 
of  a  lesion  somewhere  in  the  region  indicated  by  Ferrier  ;  but  the  only 
one  of  them  in  which  there  was  an  autopsy,  viz.,  that  of  Chouppe, 
affords  doubtful  evidence,  since  there  were  at  least  two  lesions,  and  the 
interpretation  given  to  the  case  by  Ferrier^  is  quite  open  to  question, 
and  has,  indeed,  neen  criticised  by  Grassct,  who  is  disposed  to  think 
that  lesions  in  quite  a  different  region  of  the  cerebral  cortex  are 
most  potent  for  the  production  of  this  sign. 

Another  region  of  the  cortex  was  also  found  by  Ferrier  to  give  rise, 
OD  irritation,  to  deriation  of  the  eyes  and  head  to  the  opposite  side, 
tiz^  the  angular  gyrus  and  the  upper  temporal  gyrus  (Fig.  6,  13,  13', 
14)  (see  'Functions  of  the  Brain,'  pp.  171,  164).  But  these  motor 
phenomena,  thns  prodnced,  Ferrier  regards  as  merely  reflex  move- 
MMita  consequent  on  the  excitation  of  subjective  visual  or  auditory 
•CBsations  respectively.  In  reference  to  the  elTects  of  stimubtion  of 
tlw  appcr  temporal  convolution,  regarded  by  Ferrier  as  the  *  auditory 
oentre,'  he  says  : — "  On  repetition  of  the  experiment  several  times, 
thoQgh  the  pricking  of  the  ear  and  the  turning  of  the  head  and 
eyes  in  the  direction  of  the  sound  constantly  occurred,  the  look  of 
surprise  and  dilatation  of  the  pupils  ceased  to  be  manifested.  ...  It 
ia  not  in  my  opinion  possible  to  determine  experimentally  whether  in 
tliis  rase  tlie  ftiorcments  are  called  forth  through  the  agency  of  the 
lower  centres  only,  or  whether  they  are  dependent  on  the  associated 
action  of  a  special  centre  in  the  motor  region  of  the  brain.*'  Conse- 
qoently,  neitlier  here  nor  in  bis  later  work  does  Ferrier  seem  at  all  dis- 
posed to  believe  that  lesions  of  this  region  of  the  cortex  tend  to 
produce  snch  darable  conjugate  deviation  of  the  head  and  eyes  as  we 
ars  ac4Ta«tomed  to  meet  with  clinically. 

Grai»«t,  however,  lecorde  two  cases  which,  in  hie  opinion,  tend  to 
abov  that  the  conrolations  capping  the  posterior  extremity  of  the 
l^ylrian  fissure  are  the  very  parts  of  the   cortex  whose  lesions  are 
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spocially  Apt  to  be  associated  with  coiij  agate  deriation  of  tlie  ejes  and 
head.  Uc  finds  some  confirmation  for  this  vicvr,  also,  in  the  resnlts  of 
an  analysis  of  previously  recorded  cases  in  wliich  this  sign  has  been 
present,  and  in  a  recent  work  ('  Des  Localisations  dans  les  Maladies 
C^r^bralea/  S""  £d,,  1880,  pi.  Ill)  he  gives  figures  representing  the 
site  of  lesion  in  sixteen  of  such  cases,  in  all  of  which  Ferrier's  region 
(12)  appeared  to  be  intact,  although  one  or  other  of  the  convolo- 
tione  about  the  posterior  extremity  of  the  Sylvian  fissure  was  (either 
alone,  or  with  other  adjacent  parts)  the  scat  of  lesion.  He  refers  to 
ten  cases,  moreover,  in  whith  the  two  regions  in  question  were  afifected 
Bimultaneonsly  ;  but  could  discover  none  in  which  conjugate  deviation 
of  the  eyes  and  head  was  present  with  a  cortical  lesion  implicating 
only  the  bases  of  the  second  and  first  frontal  convolutions. 

According  to  Gras&et,  therefore,  when  conjugate  deviation  is  to  be 
attributed  to  a  cortical  lesion,  the  morbid  change  is  most  frequently 
situated  in  the  convolutions  capping  the  posterior  extremity  of  the 
fissare  of  Sylvius  (centres  13,  13',  and  14  of  Ferrier),  He  also 
believes,  however,  that  this  sign  may  be  caused  by  damage  to  the 
bundle  of  fibres  which  passes  to  this  region,  by  way  of  the  jtosterior 
part  of  the  internal  capsule^  from  the  peduncle,  and  he  tabulates 
fourteen  coses  of  tins  kind. 

Thus  the  question  stands  at  present.  The  experimental  evidence 
points,  as  Ferrier  thinks,  towards  the  bases  of  the  second  and  first 
frontal  convolutions ;  whilst  tlie  clinico-palhological  eridence  points, 
as  Grassot  indicates,  rather  towards  the  couTolutions  sur- 
rounding the  posterior  end  of  the  fissure  of  Sylrins, 
as  the  cortical  region  in  which  the  occurrence  of 
lesions  tends  to  produce  conjugate  deviation  of  the 
eyes   and   head. 

Future  observers  must  strive  to  throw  some  additional  light 
upon  this  matter.  It  does  not  seem  to  me  that  any  of  Ferrier's 
criticisms  tend  to  invalidate  the  conclusionB  of  Grasset.  Both 
Ferrier  and  Grasset  may,  indeed,  be  correct  in  their  localisations;  the 
one  may  point  to  the  actual  efferent  centres,  and  the  other  to  the 
sensory  centres  through  which  these  eflercnt  centres  are  commonly 
roused  into  activity,  for  the  production  of  conjugate  deviation  of  the 
eyes  and  head.  Both  region  12,  as  well  as  regions  13  and  14,  may, 
therefore,  be  sites  in  which  the  occurrence  of  lesions  tends  to  produce 
conjugate  deviation  of  the  eyes  and  head.  Subsequently,  we  shall  find 
that  Aphasia  is  similarly  related  to  lesions  in  the  third  frontal  conro* 
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latioQ  ill  some  cases,  and  in  otLcrs  to  lesions  in  the  conrolations 
around  Uic  posterior  extremity  of  the  Sylvian  fissarc. 


V.  DISOBDERS  OF  INTELLECTUAL  EXPRESSION  BT  SPEECH 
AND  WBirarO  (APHEMIA,  AGRAPHIA,  APHASIA,  AND 
AJCNESXA). 

These  s^'uiptoms  strictly  speaking  migUt  vrcU  bare  beun  referrod  to 
under  a  previous  section  (III.),  as  thoy  are  all  of  them,  in  ou«  or 
oUter  sense,  mental  defects.  Tliey  are,  however,  meutal  defects  of  a 
very  special  kind,  intimately  related  to  one  another,  yet  complex  in 
Uxrir  several  functional  und  structural  relations,  so  tJiat,  for  praulioal 
pDrpose£  and  for  the  suke  of  precision,  it  is  unquestionably  much 
bctt«r  that  tliey  shoiUd  be  dealt  with  in  a  separate  section. 

Reference  will  here  be  made  to  acquired  Defects  of 
Speech,  that  is,  to  defecU  of  this  type  which  have  supervened 
sflcr  speech  has  been  attained,  and  as  a  result  of  brain  disease 
ooimnriDg  in  this  or  that  locality. 

t^tUl,  before  doing  so,  it  seems  desirable  that  brief  reference  should  be 
made  to  defects  of  this  kind  which  result  either  from  congenital 
diwase,  or  from  disease  at  some  date  prior  to  the  manifestation  of 
juticalote  Rpeech.  The  most  imjtortont  of  these  congcuital  defects  is 
d«itfneas,  which  of  itself  inevitably  entails  mutism — the  individuals 
iknm  afflicted  being  known  a^  *  deaf-muti».'  It  must  be  borne  in  miud| 
bowever*  that  this  mntinm  or  dumbness  may  also  be  brought  about  by 
abcolatc  deafness  occurring  from  any  cause  after  birth,  but  before  the 
child  has  l>egun  to  talk  ;  or  even  after  it  has  learned  to  talk,  up  to  the 
fifth  or  the  seventh  year.  In  cases  of  the  latter  type,  the  child  soon 
(when  left  without  the  customary  guidance  in  articulatory  acts  derived 
Uiroagh  the  sense  of  hearing)  forgets  how  to  speak  and  becomes 
dmnb. 

In  addition  to  this  class  of  cases,  there  are  also  those  of  congenital 
idiotcy  without  deafness,  in  which  the  child  never  learns  to  talk. 
Tb«re  are  also  other  cases,  allied  to  the  last,  in  which,  owing  to  some 
iotra-cranial  lesion  occurring  cither  before,  during,  or  soon  after  birth, 
tiie  child's  mental  condition  is  greatly  degraded  as  well  as  his  motor 
puwar.  In  some  of  the  less  severe  examples  of  this  typo  which  have 
COtnt  Udder  my  observatiun,  speech  has  been  merely  deferred — perhaps 
t«D  the  fourth,  tifth,  or  even  the  sixth  year — and  may  after  a  time 
bococne  established  in  a  natural  manner. 
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various  uegrees  ana  Kinuts,  saperreiung  at  anj 
period  between  infancy  and  old  ago,  of  a  temporary  or  permanent 
character.  The  great  variations  in  the  extent  and  nature  of  these 
defects^  is  dae  to  the  fact  that  the  impeding  condition  or  lesion  may 
act  (1)  npon  parts  of  the  brain  concerned  with  the  genesis  of  thought 
and  of  the  will  to  speak,  or  (2)  upon  some  part  of  the  nervous 
channels  or  centres  concerned  merely  with  the  actuation  of  speech. 
Thus  it  happens  tliat,  in  one  set  of  cases,  acquired  defects  of  speech 
may  be  associated  with  marked  alterations  in  the  intelligencd  or 
mental  condition  of  the  patient;  whilst,  in  the  other,  they  maybe 
represented  by  inability  to  express  thought  by  spoken  words,  or  else 
by  mere  defective  articulation. 

Articulation,  as  a  mere  motor  act,  may  be  interfered  with  in  diverse 
modes,  \7here  speech-movements  are  inco-ordinate,  we  have  such 
common  defects  as  stnttering  or  stammering;  or  else  those 
Ie68  marked  perversions  which  are  met  with  in  some  coses  of  chorea. 
Again,  where  the  movements  concerned  in  speech  are  more  simply 
defective,  we  have  that  indistiuctncsB  of  articulation  or  blurred  utter- 
ance which,  in  various  degrees,  is  so  commonly  associated  with 
different  forms  of  paralysis  due  to  cerebral  disease.  To  this  kind 
of  defect  the  name  Aphemia  is  commonly  applied.  It  presents  itself 
under  many  various  conditions,  and  with  very  different  degrees  of 
completeness.  Tt  often  shows  itself,  in  its  most  extreme  form,  in 
glosso-laryngeal  paralysis,  or  in  other  varieties  of  disease  of  the 
medulla  oblongata.  It  may  likewise  occur  iu  its  lighter  forms,  as  mere 
blurred  or  difficult  articulation,  from  disease  in  the  same  locality,  with 
or  without  the  coexistence  of  lesions  in  other  parts  of  the  bruin. 
This  is  the  case,  for  instance,  in  general  paralysis  of  the  insane,  and  in 
disseminated  cerebro-Bpinal  paralysis.  Again,  slight  aphemia  is  apt 
to  occur  in  association  with  hemiplegia  (especially  when  recent) 
caused  by  different  kinds  of  lesions,  in  various  parts  of  the  brain 
between  the  medulla  and  the  cerebral  cortex.  As  a  rule,  it  is  both 
more  marked  and  more  persistent  in  hemiplegia  due  to  disease  in  the 
pons  Varolii ;  while  with  lesions  higher  up,  it  is  apt  to  be  slight  and 
more  transitory — especially  where  such  lesions  exist  on  the  right  side- 
of  the  brain. 

Lastly,  it  should  bo  mentioned  that  in  a  very  remarkable  case* 
observed  by  Dr.  T.  Bnrlow  symmetrically  occurring  lesions  in  the 
third  frontal  convolution  of  each  side,  were  associated  with  complete- 
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loss  of  speech,  Although  in  sneli  a  case  as  this  the  aphemic  dis- 
ability  reacboa  its  maximum,  and  articulate  attcraaco  is  abolished,  yet 
snch  A  defect  is  more  likely  to  be  spoken  of  as  one  of  complete 
Aphaaia— for  reasons  which  will  subsequently  appear. 


Aphasia,  in  the  strict  and  proper  acceptation  of  the  term,  is  that 
kind  of  defect   of  speech  in  which  the  patient  is  found  to  be  unable 
attcr  any  proposition  or  sentence,  though  his  occasional  dbtinct 
unciation  of  someone  or  two  words  (whether  appropriate  or  not), 
s  that  his  speochlcsa  condition  is  not  duo  to  a  mere  difficulty  in 
execution   of  the  muscular  processes   noedfid   for  articulation. 
Moreoror,  the  patient's  intelligent  manner  and  gestures  may  plainly 
show  tliat  he  understands  what  is  said,  and  is  capable  of  thinking, 
«Tcn  though   he  is  quite  unable  to  give  expression  to  his  thoughts 
eitlicr  by  speech  or  writiug. 

The  patient's  power  of  writing  is  necessarily  interfered  with  when 
aphasia,  as  is  so  often  the  case,  coexists  with  right  hemiplegia. 
Many  such  patients,  howcrer,  learn  to  write  with  the  left  bond  to  a 
Ttriable  extent ;  though  others  continue  powerless  in  this  respect. 
The  Toriations  as  regards  the  power  of  writing  in  aphasics  are,  in 
fact,  almost  as  marked  as  the  variations  in  their  power  of  speaking ; 
though  these  two  sides  of  the  combined  defect  are  by  no  means 
always  equal  in  degree  in  the  same  indiTidual.  Thus,  sometimes  a 
nau  who  is  quite  unable  to  express  himself  in  spoken  words,  may  be 
able  to  write  a  letter  with  comparatively  few  mistakes ;  whilst,  on  the 
other  hand,  the  performance  of  another  aphosic  patient,  without  a  copy 
before  him,  may  be  limited  to  writing  his  own  name.  More  rarely  it 
is  found  that,  an  aphaeic  patient  (though  not  from  want  of  manual 
power)  is  unable  to  write  oven  a  single  letter — in  attempting  to  do  so 
Le  makes  mere  aumeaning  strokes.  This  is  the  condition  to  which 
the  term  Agraphia  has  been  applied.  It  has,  however,  often  been 
also  applied  to  coses  ot  Aphasia  in  which  the  disability  as  regards 
writing  happens  to  be  decidedly  in  excess  of  the  speech  defect.  It 
should  be  distinctly  borne  in  mind,  that  agraphic  defects  arc  always 
met  with  as  part  and  parcel  of  the  aphasic  condition  ;  and  that,  for 
the  most  part,  the  name  *  Agraphia '  has  been  applied  merely  to  those 
instanoes  of  the  aphosic  state  in  which  defects  of  writing  hapf>en  to 
have  been  extreme.  They  are  simply  cases  where  the  characters  on 
the  reverse  side  of  the  shield  happen  to  have  been  most  marked,  and 
which  have,  therefore,  been  named  accordingly. 
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It  is  important  always  to  discrimiDatc  the  Tnrions  defects  of  speedi 
above  referred  to  from  another  set  of  defects,  commonly  groupwl  as 
cases  of  AmneBia.  This  latter  is,  in  reality,  a  generic  term  under 
which  are  included  many  varietiee  of  speech  defect,  always  requiring 
to  he  carefnlly  distinguished  from  Aphasia,  Agraphia  and  Aphemia, 
as  above  described — even  thongb  such  varieties  may  coexist,  as  is  not 
nnfrequently  the  case,  with  one  or  other  of  the  kinds  of  defect  above 
referred  to.  In  its  commonest  form,  the  essence  of  an  Amnesic  defect 
lies  in  the  fact  that  the  patient  very  frequently  snbstitntes  wrong 
irords  or  names  in  the  place  of  those  he  wishes  to  employ.  In  a  bad 
case  of  this  kind,  the  patient  may  be  quite  unable  to  arrange  -words 
into  a  sentence  capable  of  conveying  a  deBnite  meaning.  His  speech 
is  thereby  rendered  more  or  less  miintelligible.  In  the  most  extreme 
forms  of  Amnesia  the  patient  may  make  ns(»,  not  of  words  at  all,  bat 
of  a  mere  string  of  unmeaning  articulate  sounds.  ^M 

More  special  types  of  amnesic  defect  have  been  described  under  the^ 
names  of  *  Word-Blindness '  and  *  W  ortl-Deafness  *  respectively.     The 
nature  of  these  defects,  and  also  of   some  others  belonging  to  the 
amnesic  class,  which  are  equally  special,  will  further  on  be  more  dis- 
tinctly defined. 

As  already  indicated  Amnesia  often  coexists  with  one  or  other  of 
the  speech  defects  previously  referred  to  ;  and  it  may  show  itself  just 
as  plainly  when  the  patient  writes  as  when  ho  speaks.  ^H 

The  following  are  the  modes  in  which  these  defects  most  frequently 
group  themselves  : — 

(1). — Loss  of  power  (more  or  less)  of  Speaking  and  of  Writing 
(typical  Aphasia). 

(2). — Loss  or  impairment   of  power  of  Speaking,  but  power  of 

writing  preserved  (Aphemia).  ^t 

(3). — Loss  or  impairment  of  power  of  Writing,  but  power  of  speak^" 
ing  preserved  (Agraphia). 

(4). — Aphasic  loss  or  impairment  in  power  of  Speaking,  with 
amnesic  defects  in  Writing. 

(5). — Aphnsic  loss  of  power  of  Writing,  with  amnesic  defects  in 
Speaking. 

(6).— Amnesic  defects  alone  in  Speech,  in  Writinj;,  or  in  both 
modes  of  expression.  (Under  this  head  are  included  many 
different  kinds  of  defect.) 

These  several  defects  are  dependent  upon  lesions  in  very  different 
parts  of  the  brain,  therefore  it  is  of  the  highest  importance  from  tho 
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point  of  view  of  cerebral  locftlisiition  not  to  confouad  such  conditions 
with  one  another.  It  is  especially  important  that  the  term  Aphasia 
BbouUl  not  be  so  loosely  employed  as  it  often  is  by  both  atadenta  and 
practitioners.  On  the  one  hand,  it  mast  not  be  confounded  with 
mere  difficulties  in  utterance  (Apheoiia)  which  are  so  common  in 
different  forms  of  hemiplegia  ;  and,  on  the  other,  it  is  equally  im- 
portant that  the  term  Aphasia  should  not  be  applied  to  clinical  con- 
ditions belonging  rather  to  the  class  Amnesia.  Mistakes  of  this 
kind  have  often  been  made,  and  when  the  patients  in  question  happen 
to  hoTe  died  and  lesions  have  been  found  altogether  awny  from  the 
region  of  the  third  frontal  convolution,  such  cases  have  been  and  are 
still  apt  to  be  quoted  by  sceptics  with  the  view  of  bhowiug  that  all 
attempts  to  localise  brain  functions  are  more  or  less  impossible  or 
hopeless.  Yet,  in  cases  of  this  kind,  it  is  often  the  clinical  dia^osia 
only  which  is  at  fault,  so  that,  for  instance,  a  confusion  has  been 
made  between  Aphasia  and  Amnesia,  or  Aphasia  and  Aphemia — that 
10  between  clinical  conditions  which  may  be  can&e<l  by  lesions  in  very 
different  parts  of  the  brain. 

On  acconnt  of  the  importance  and  comparative  complexity  of  the 
anbject,  it  is  desirable,  before  saying  anything  further  concerning  the 
classliication  of  these  speech  defects  aud  their  relations  with  lesions 
in  different  parts  of  the  cerebral  cortex,  that  some  account  should 
be  given  of  the  exact  order  of  cerebral  processes  involved  in 
Speaking,  Writing,  and  Thinking,  reepeclively.  Some  readers  may 
Bot  require  any  Hich  information,  and,  that  being  the  case,  it  will 
be  easy  for  them  to  pass  over  the  following  acconnt,  which  is,  for  the 
most  part,  an  abstract  of  views  published  by  the  writer*  on  different 
occasions  during  the  last  sixteen  years.  To  some,  an  cxplanatiou  of 
this  kind  may  be  needful,  for  an  adequate  comprehension  of  this  part 
of  the  symptomatology  of  brain  disease. 


8P£AKIKG,  BEADINa,  WRITINa,  AKD  THIHKINa:  BEINa 
SOME  ACCOUNT  OF  THE  NATURE  AND  ORDER  OP  THE 
CEREBRAL  PROCESSES  INVOLVED  IN  THESE  ACTS. 

Speaking.— The  young  iDfant  first  begind  to  diBtiuguieh  natural  objects  from 
ODtf  aaotbor  by  difforoncei  in  ihapo,  colour,  touch,  odour,  etc.,  which  the»e  may 
present  to  its  diflerent  seufleB ;  It  is  thou  taught  (slowly  and  with  difficulty)  to 

•  •Tli«  Physioloffy  of  Thinking',  Fi^rinigktly  BevUw,  J&nj.^  1869;  'On  the 
Tarioua  FonnB  of  Logs  of  Spcoch  in  Cerebral  Diacaae ',  Brit,  Jt  Fbr.  Mod,  Ckir, 
BrrV  Jany.  aad  liar.,  IStlO;  ■  Ou  bbu  Miuautor  Seuue',  Brit.  Med.  Jrrtl.,  April, 
1369 ;  and  in  *  Tbo  Brain  as  an  Or^n  of  Mind  ',  3rd  Ed.,  pp.  COl-690. 
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OBsooiate  some  object  posBeaslng  certain  combined  attributoa  by  which  It  i&  n- 
mcmbered,  with  a  certain  articulAt«  sound  which  bos  been  oftea  repeated  whilst 
the  object  ha«  been  pointed  at,  tiil  by  dint  of  continual  repetition  this  Bound  (or 
word)  becomes  identified  with  thevarioud  attributcHof  the  object.  \V1itiuheandp 
this  floand  invariably  recalls  to  memory  the  object,  of  which  it  may  now  be  aaid 
to  form  a  Uiud  of  additional  attribute — Justus  tiie  di^fht  or  touch  of  the  uunv 
object  will,  in  turn,  call  up  the  memory  of  the  sound  employed  ae  ite  designa- 
tion. At  first  theeo  articulate  sounds  (or  epoken  wordi»)  are  only  oonnectod  with 
external  objects,  though  soon  certain  adjectives,  signifying  approval  or  disap- 
proval, arc  added  as  qualifylug  souuds This  is  the  first  stage  passed 

through  in  the  ocquiremt^nt  of  a  language — it  is  tlie  mere  learnhig  to  asaociate 
particular  sounds  with  particular  meDtuI  imprcs:jiun8,  which  association  b^ 
comes  so  strong  at  last  as  to  be  almost  inseitorablc,  tlie  thing  unfailingly  renilllny 
to  memory  the  sound,  and  the  articulate  liound  as  surely  conjuring  up  a  more  or 

less  vivid  idea  of  the  thing it  would  seem  pretty  obvious  that  30  far  as 

the  infant  thinks  by  meaus  of  language,  it  does  so  by  means  of  the  remem  bered 
Bounda  of  words — these  are  its  linguistic  symbols  of  thought,  which  must* 
however,  be  mixed  up  inextricably  in  its  mind  with  other  sense  iapressions,  and 
more  especially  with  those  of  sight. 

The  next  step  is  the  development  or  acquirement  by  the  individual  child*  of 
the  power  of  articulating  for  himself  the  sounds  which  have  hitlierto  been  in- 
creasingly employed  as  uiental  tsymbols.  The  potentiality  of  attaining  to  such 
a  power  the  child  receives,  iu  the  main,  as  an  inheritance  from  bo  many  ante- 
cedent geueratiuuB  of  men,  that  its  actual  manifestation — the  acquisition,  that 
is,  of  the  power  of  Si>eaking — can  only  bo  regarded  as  a  motor  achievement  of  an 
order  similar  to  some  of  those  which  may  be  included  among  the  Instinctive 
Acts;  the  similarity  being  not  so  much  with  the  instinctive  acts  that  animala 
are  bom  with  the  capacity  of  ])erforming,  but  rather  with  those  which  manifest 
themselves  a  little  later  in  life,  and  which  (from  their  more  gradual  acquire- 
ment) might  bo  thought  not  to  bo  Instinctive  Acts  ut  all  ('The  Braiu  as  aa 
Organ  of  Miud,'  p.  501). 

A  process  of  '  learning '  to  epcak  intervenes,  in  part,  in  the  former  case  ;  bat 
this  is  whilst  the  inherited  fitructures  are  undergoing  development  in  the  child's 
ner>'ous  system. 

At  first  the  child's  articulatory  capacity  is  conflued  to  mimicking — that  is  to 
say,  it  rei>eal8  such  words  only  as  have  just  been  spoken  to  it ;  but  after  a  time, 
when  tlie  act  of  emitting  one  or  other  of  these  sounds  has  become  perfectly 
easy  by  constant  repetition,  the  child  gives  utterance  to  them  of  its  own  accord, 
on  the  mere  sight  of  tlie  objecta  with  which  the  sounds  were  originally  asso- 
ciated in  its  mind.  After  a  time,  Thought  and  Language  become  inseparably 
associated,  so  that,  during  thought-processes,  words  are  voluntarily  or  auto- 
matically recalled  by  the  renewol  of  previous  nerve  actions  In  the 
Auditory  Perceptive  Centres;  and  such  nerve  processes  are  followed 
(though,  as  we  shall  subsequently  see,  not  till  another  set  of  guiding  impressions 
have  been  revived,  of  which  for  the  moment  it  will  bo  feiroplcr  to  say  nothing) 
by  those  complex  combinations  of  muscular  actions  concerned  in  the  articolatloa 
of  the  several  words  as  they  arise  in  thought. 


• 
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Beading  and  Writing' — Reading  and  writiug  ore  accomplishmeDts  saper- 
flhdded  to  those  uf  articulate  »|M!«cb.  The  child  Ims  already  learned  to  aiMOCiate 
cotaia  objects,  or  particular  etates  of  ooaBoiouaueas,  with  definite  Souuda  (or 
Kamet) ;  he  has  further  gained  the  power  uf  articuIatiDg  them  namee  for  him* 
•elf:  eo  that  when  be  begitu  to  luara  to  Bead,  he  gradually  buUda  up  a  Htill 
further  '  aMOciation/  by  which  certain  written  or  printed  hieroglyphics  (repre* 
•enting  letten  in  definite  combinations)  are  liuked  to  the  already  knowa  states 
of  ooDSciouinesB  ( Perception <>,  Ideas,  etc.)  and  their  sound  repre«cntulive8.  The 
preriouB  combinations  are,  therefore,  supplemented  by  being  correlated  with  new 
Tisoal  symboU ;  and  it  seems  certain  that  in  the  act  of  Beading,  the  words,  wliioh 
■re  primafOj  perodvod  in  tiie  Vlsoal  Centre,  would  oimotit  eimultoneousty  re- 
call eorrespooding  sounds  in  the  Auditor)'  Centre  (as  part  of  the  perceptive 
proeeas  itself).  From  the  Auditory  Centre  the  stimuli,  Incitiog  to  the  artioula* 
tfoo  of  the  corre«pondiDg  words,  would  then  pass  to  the  Motur  Centres  iu  pre- 
«lfely  the  same  manner  (.that  is,  with  the  same  intermediate?  proc<ett»,  sub&cqnently 
to  be  referred  to)  as  in  the  case  of  ordinary  Hpeech.  (Bending  aloud  retiuires 
Iherefbre,  amoognt  other  things,  that  the  Commissural  Fibres  connecting  tbo 
Visual  with  the  Auditory  Perceptive  Centres  should  be  intact.) 

It  almost  inrariably  happens  that  the  power  of  Writing  is  aoqairod  after  the 
iodjridual  has  been  tuugbt  toS{H.'ak  oud  to  Road  more  or  less  perfectly.  During 
this  eoane  of  instruction  tbe  pupil  learns  to  assoeiate  the  visual  perceptions  of 
<Im  ■eparate  letters  of  words  with  certain  muscular  movemcntfi  of  the  bands  and 
fingen  ncoeasary  to  enable  liim  to  produce  the  written  letters  for  himself,  and 
Afterwards  to  join  theui  together  so  as  to  represent  words.  Here  again,  how- 
r,  Ihere  is  interpOMxt  an  intermediate  guiding  process,  just  as  in  tho  case  of 
tbe  nature  of  which  we  shall  presently  fully  consider.  Tbe  muscular 
tts  altimutcly  learned  are  In  all  probability  much  more  intimately  aaso- 
with  sight  perceptions  than  with  sound  perceptions  ;  though  of  course  tbe 
Word  as  a  rcvirod  sound-perception  may  be  said  to  cxhit  also  during  the  act  of 
Vriliog.  (Writing  from  dietatiuo,  for  instance,  cannot  be  accomplished  when 
tbs  GofamiKnral  Fibres  between  the  Auditory  and  tbe  Visual  Perceptive  Centres 
4MPS  datfroyed  in  the  left  hemisphere — that  it»,  wbuu  tho  auditory  stimulus  is  un- 
•Ua  to  eroke  the  inciting  or  controlling  activity  of  the  Visual  Centre,  for  the 
production  of  Writing  raovemeiits.) 

Perception  and  Perceptive  Centres.— James  Mill  ('Analysis  of   the 

BuDun  ilind,'  1829,  p.  68)  says : — **  Ideas,  also,  which  have  been  so  often  con- 
Joiacd  that  whenever  one  exists  in  the  mind  the  other  exists  along  with  it,  sewn 
to  run  into  one  another,  to  ooalesoe,  as  it  were,  aud  out  of  many  to  form  one 
Idea,  which  idea,  however,  in  reality  complex,  appears  to  bo  no  less  simple  than 

any  one  of  those  of  which  it  Is  compounded The  word  *  gold,'   for 

example,  or  the  word  '  iron,'  appears  to  express  as  simple  an  idea  as  the  word 
*  eolour '  or  tbe  word  '  sound.*    Yet  It  is  immediately  seen  that  tbe  idea  of  each 

-«f  tboae  Bketals  is  made  up  of  the  separate  ideas  of  several  sensations :  colour, 
banfnsia,  cxteosioo,  weight.  Those  ideas,  however,  present  themselves  in  such 
intimate  anion,  that  they  are  constantly  spoken  of  as  one,  not  many." 

Ideas  fnse  themselves  in  this  manner  into  clusters,  or  complex  ideas,  bccansSb 

4«lag  only  repetitions  or  weak  copies  of  sensations,  they  are  reproduced  la  tbe 
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same  order  u  the  aeoaationB.  And  the  MOBetlona  in  qaesUon  bebitually  occur 
in  ctu8tcn  1>f*oiiu»e  the  'extomel  objoete  *  to  which  thoy  oormpond  usually  im- 
prest! the  urminisin  Bimultaneously  throui^h  different  eeosee.  If,  in  a  dark,  ruom, 
my  hami  cornea  upon  an  ornnge  or  a  book,  either  of  then  senfintionF  of  touch 
will  immtxliakly  fuse  with  nascent  ideas  of  other  pottible  seasatioOB  from  the 
aame  object  (whuf^ver  it  may  he)  so  that  tbia  object  is  perceived  as  a  present 
external  n^altty.  Thni^  in  a  Poroeptlon,  wo  have  a  present  sensation  linkint; 
it&elf  indiwolubly,  by  a«soeiation,  with  a  complex  idea  derived  from  our  poet 
experiences  with  siniilftr  objects. 

Looked  at  from  the  physiological  side  the  interpretation  of  sach  a  prooeas 
must  be  this.  Wlien  an  external  object  is  '  perceived  '  the  impreesioos  upon 
one  or  more  of  the  person's  sense-organs,  and  tbroogh  them  upon  related  sensory 
centres  in  the  cercbrat  cortex,  suffice  not  only  to  rouse  these  into  simuUaDeoas 
oODjoiot  activity,  but  al(*o  audi  other  eensory  centres  &a  may  have  been  pre- 
riously  called  into  notion  when  an  object  of  the  same  kind  had  been  presented. 
Such  a  prooeM  could  only  be  bronffht  about  by  the  previous  groirth  of  ctmo- 
turn]  communications,  of  H>me  kind,  between  the  related  groups  of  cells  in  the 
several  t^en^ry  Ofotres  of  the  cortex.  Where  this  has  occurred,  we  may  under- 
stand, in  a  measure,  how  the  excitation  of  the  cells  of  any  one  group  may  uffioe 
to  revive  more  or  less  strongly  in  other  groups  just  such  molecular  changes  as 
like  objects  had  on  prerious  occasions  excited.  Processes  of  this  kind  take 
place  with  such  rapidity,  that  the  several  excitations  are  practically  simulta- 
neou^  ;  thus  the  combined  efftictji  reveal  themselves  in  Consoiousoess  as  a 
sioKle  Perception  vt  this  or  that  exteiuul  object  ('The  Brain  as  an  Organ  of 
Mind,'  p.  178). 

Perception  in  relation  to  ordinary  proceRses  of  Thought.    ii«rbert 

Spencer  (' Principle»  of  Psycbolo(^,' Vol.,  I.  p.  IftT)  says:— '' Mental  aotions, 
ordinarily  6o  called,  are  nearly  all  carried  on  in  terms  of  those  tactual, 
auditory  and  vieiml  feelings,  which  exhibit  cohesion  and  consequent  ability  to 
hitegrato  in  so  conspicuous  a  manner.  Our  intellectual  operations  are  indeed 
mostly  confined  to  the  audit*>ry  feelings  (as  int^rated  into  words),  and  the 
risual  feelings  (as  Integrated  into  impreasions  and  ideas  of  objects,  their  retl»- 
tionsaud  their  niotion»f)." 

Words  are  the  symlwls  with  which  our  thoughts  are  inextricably  woTVp. 
The  revived  feelings  or  ideas  of  Words,  may  enter  into  thought-processes  by  a 
revival  of  activity  in  different  sensory  regions  of  the  cerebral  cortex.  There 
may  bo  a  revival  of  sounds  of  wonla  (as  we  bear  them  in  ordinary  Speech) ; 
there  may  be  a  revival  of  visual  impreffsions  of  words  (as  we  have  i?oen  them  In 
written  or  printed  chnrncter?)  ;  and,  lastly,  there  may  be  a  revival  of  foelings 
of  the  muscular  contraction!*  concerned  in  the  articulation  of  words  (aa 
experienced  during  nnr  pronunciation  of  such  words). 

Of  these  modes  of  *  ideal '  recall  of  words,  the  two  former  are  distinct  and 
easily  recoverable  ;  while  the  latter  is  obBraderlsUcaUy  vague  and  difficult  of 
conscious  realisation.  Let  any  one  contrast  hii  idea  of  the  sound  of  tfau  word 
'  London,'  or  his  idea  of  the  appearance  of  the  word  when  printed  or  written,, 
with  his  idea  of  the  mnscniar  and  other  feelings  associated  with  the  articulation 
of  the  same  word,  and  the  inferiority  in  definitenese  and  recoverability  of  the 
latter  will  at  once  become  obvious. 
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It  is  m  ntfttier  of  extreme  importance — for  the  duo  UDderstandlng  of  tbe 
kiodjs  of  flpccch  defect,  And  for  the  eucceits  of  our  endeavours  to  refer 
ttiMB  to  defuctiva  mcUvity  in  thia  or  thut  pb) /lologioal  r^cm  of  the  hemispheres 
— thftt  wo  ehonld  definitely  know  in  wtmt  sensory  region  of  the  cortex  vords 
arr  recftUed  to  mind  during  ordinary  thought- procca&c^.  Unfortunately,  untini- 
mity  on  this  subject  does  not  exist.  Two  distinct  views,  radically  opjtoecd  to 
oo*  Rnotber.  have  been  advoeated. 

There  is  CU  ^^  view  that  words  arc,  in  the  main,  revival  in  ordinary  thought 
■8  aodilory  feelings  ;  and  there  is  (2)  the  view  that  words  arerevive<]  as  'motor 
proccases' — that  is,  as  faint  excitations  of  the  prooBssei  ocearring  in  motor 
matJm  dorinff  the  articulation  of  words. 

Tbe  former  view  is  that  which  the  writer  has  now  for  many  years  (since 
1089)  a«tv(>cated.  As  may  be  seen  from  tbe  qaotatjon  from  H.  Spencer  cited 
whot^  it  IK  the  view  to  which  ho  has  given  the  weight  of  hU  authority;  and 
of  other  psychologists  mijiht  easily  have  be«n  added.  The  latter  view,  is 
iloetrine  of  Wnndt  and  Bain,  which,  for  years  pASt,  has  been  earnestly  pro- 
by  Uugblings  Jackson,  and  has  lately  received  the  stroag  support  of 
It  applies  to  ppccch  movements,  the  doctrine  which  thoy  hold  iu 
to  (he  memory  of  movements  in  general. 
I  object  to  the  latter  view  on  two  gronnds  ;  first,  because  it  maintains  that 
particular  mental  representative  of  a  word,  which  is  least  distinct  and  most 
Affieolt  to  revive,  constitutes,  in  the  language  of  Bnin,  the  "  material  of  our 
MOoUectton  ''  in  the  use  of  words  ;  and,  wcoudly,  bocanse  even  if  it  were  true 
Aai  during  thought  words  were  revived  not  as  ouditory  but  as  articulatury 
fceHpg?,  I  sbouldj  wholly  reject  their  doctrine  as  to  the  seat  and  manner  in 
-wlu^  articulatory  feelings  arc  revived — to  wit.  that  they  are  faint  revivals  of 
fVOOmas  oociuTing  in  motor  centres.  The  extent  or  fundamental  nature  of 
■qr  oppontioo  to  this  latter  view  may  bo  gaihered  from  the  following  quotation 
fTbe  Brain  a«  an  Organ  of  Mind,'  p.  599): — "  Moti:)r  centres,  wherever  they 
mmy  be  situated,  are  parts  whose  activity  appears  to  be  wholly  free  from  subjec- 
thre  ooocomitants.  No  'ideal'  reproductions  seem  ever  to  take  place  in  such 
nntrw ;  tbey  are  roused  into  activity  by  outgoing  currents,  and,  so  far  as  wo 
teve  any  erideocc,  the  induction  in  them  of  molecular  movements  which,  immc- 
dtaMy  afterwards,  fssnc  through  cranial  and  spinal  motor  nerves  to  mtucles,  are 
itepll  physioa]  phenomena.  These  [motor  nenous]  processes  are,  appareutly, 
■■  free  from  subjective  accompaniments  as  arc  the  actual  molecular  prooMMS 
vbieh  tb^  incite  in  the  muscle  itself.  It  is  the  altered  condition  of  the  mnsidcs 
Uftad  of  ooutiguous  parts  aa  oocosiooed-by  the  movemuat,  which 
a  body  of  ingoing  impressions  tbe  terminus  for  which  is  tbe 
Centre."  lliis  therefore  is  a  tme  sensiory  centre,  a'nd  in  it  *  ideal 
tts'may  be  revived,  either  alone  or  conjointly  with  related  Visual  or 
AlUlnry  Impraseiana. 

Thfa  whole  Kibject  is  so  important  in  regard  to  the  interpretation  of  Speech 
JMaots,  mod  alao  in  regard  to  the  even  moro  important  and  wider  question,  as 
to  whether  true  motor  centres  exist  in  the  Cerebral 
Co  r  1 1 X  ,  that  It  seems  desirable  to  interpolate  here  a  brief  discussion  of  the 
whioh  I  bold  on  these  questions.  It  seems  all  the  more  needful  to  do  (his 
tbfttaohigbaD  authority  a£  Dr.  Hughlioga  Jackgoa  claims  that  his  view 


108 


ENCBPEi^TO  PARALYSES. 


(of  the  revival  of  words  u '  motur  proo«ucs  *)  givei  "  the  best  anatomioo-phyilo- 
logical  explanation  of  the  phenoineDa  of  Aphaaia  when  all  varietiea  of  this  affeo* 
tionarc  taken  into ooDdideration  "  (*Med.  Prcas  and  Ciroalar/  Oct.  21,  1874,  p. 
347).     From  this  notion  I  mui<t  altogether  diaaent. 


The  SENSE  OF  MOVEMENT  (Km»8the8ifl').^JuBt  as  we  hare  % 
visual,  an  auditon,',  and  a  tactile  sense,  so  we  have  a  kinscsthetio  sense,  con- 
cerned like  the  others  with  itDpressions  of  a  definite  kind,  vix.»  with  those 
which  are  evoked  by  muscular  movements. 

A  careful  ezauiitiation  of  tlte  different  views  expressed  in  regard  to  the  bo> 
called  '  Muscular  Sense*  (in  Appendix  to  'The  Brain  as  an  Organ  of  Mind') 
led  to  the  view  that  thiti  term  ought  to  be  aboUsbod,  as  being  in  several  respects 
misleading,  when  applied  (as  it  often  is)  with  totally  distinct  signifioationai 
partly  referring  to  some  and  partly  to  all  the  impressions  which  we  derive  from 
our  moving  members,  or  from  Movements  generally.  We  may  much  more 
nafonably  and  couvenientlyj  in  face  of  all  the  dif^greementa  concerning  the 
'  muscular  sense/  epeok  of  a  Sense  of  Movement,  a^a  separate  cndow- 
mentf  of  a  complex  kind,  whereby  wo  arc  made  acquainted  with  the  position 
and  movements  of  onr  limbs,  whereby  we  judge  of  '  weight  *  and  *  rouatonoe,' 
ond  by  menus  of  which  the  Brain  also  derives  much  unoooaoious  guidance  in 
the  performance  of  movements  generally,  but  especially  in  those  of  an  auto- 
xnatio  type. 

Impressions  of  various  kinds  combine  for  the  perfection  of  this  '  sense  of 
movement/  and  in  part  its  cerebral  seat  or  terminus  coincides  with  that  of 
the  sense  of  Touch.  There  are  included  under  this  sensory  endowment,  as 
its  several  components,  (a)  a  set  of  Conscious  Impressions  of  varioos  degreea  of 
dedniteness,  viz.,  outaneouK  impressions,  impressions  from  musclee,  and  other 
deep  textures  of  tlie  limbs  (such  as  fasoissi  tendons,  and  articular  aurfaces) ; 
and.  in  addition,  then'  seems  to  be  a  highly  important  set  (h)  of  'unfcU* 
Impressions,  which  guide  the  motor  activity  of  the  Brain,  by  the  information 
(unconscious)  which  lliey  nfTord  as  to  the  different  degrees  of  contraction  of  all 
the  Muscles  concerned  in  tlio  prtjduction  of  any  given  movement. 

The  occurrence  of  MovemeiU  is  for  the  Kina»thGtic  Sense,  what  the  presentap 
iiou  of  an  object  is  to  the  Visual  Sense;  and  the  inability  to  cognise  the  im- 
pressions occasioned  by  Movement  (either  those  that  &re  conscioua^  those  that 
are  unoonsctous,  or  both)  which  is  sometimes  produced  by  certain  morbid  con- 
ditions of  the  spinal  cord  or  of  the  brain,  is  a  defect  of  the  Einocsthetic  Sense 
altogether  analogous  to  amblyopia  or  blindness  in  relation  to  the  Visual  Sense. 

The  impressions  coming  from  every  one  of  the  •special*  Sense  Organs  are, 
in  part,  defwudent  for  tlieir  various  combinations  upon  the  movements  of 
such  organs,  and  for  tliis,  as  well  as  for  other  reasons  subsoquently  to  be  referred 
to,  the  connections  exiiiting  between  the  several  'perceptive  centres'  for  such 
impressions  (enpecialty  those  of  Touch  and  Sight),  and  the  Ktmcsthetio  Centre 
must  be  i>eculiarly  intimate  and  complex. 

*  From  K*Ww,  to  move,  and  alaOrtais,  sensation.  To  speak  of  a  '  Kin- 
££thelic  Centre'  will  certainly  be  found  more  convenient  th&n  to  apeak  of  a 
*  Sense  of  Movement  Centre '  (sm  *  The  Brain  as  on  Organ  of  Mind/  p.  513). 
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K«ch  'special  *  PcreeptiTe  Centre  and  ftlpo  Ihe  *  visceral '  Centre  may,  at  times, 
sod  aocoidii^  to  Uie  nature  of  the  stimulus,  form  the  Btartiiig  point  in 
'■•iitori*inotor '  or  in  *ideo-xnotor'  Acts.  From  one  or  other  of 
oentrea  outgoing  stimuli  issue  to  rouse  the  Motor  Ceutrea.  But  whether 
inpultes  pass  off  from  such  '  special  *  or '  visceral '  Centres  directly,  or 
vbeiher  (without  our  coDsciousnese)  they  invariably  pass  from  them  to,  and  t^ien 
off  from,  gome  parta  of  the  Kiniesthetio  Centre  must  be  considered  to  remain, 
tag  the  pveaeat)  uncertain — thou^^h  it  secnu  much  more  probable  that  the  latter 
the  praoMi  which  actually  occurs. 
Od  other  occasion;),  either  of  the  *  Bpeoinl '  Perceptive  Centres  may  reocive 
stimuii  which  form  the  initial  starting  points  of  cnrreotA  ending  in  Voluntary 
Ac  ts  ;  though  the  immediate  execution  of  the  movement  thus  prompted  may^ 
ifi  lite  caae  of  the  majority  of  limb*movement»,  be  dependent  upon  the  second- 
excited  guidance  of  co-ootivc  Visual  and  Kina«thetia  Centrct^ — ^just  as  in 
of  the  complex  movements  concerned  in  Articalate  Speech,  the  im- 
ta  execution  of  such  movements  is  dependent  upon  the  regulative  aotivity 
ti  tte  combined  Auditory  and  Kinfieathetic  Centres  {loc.  ci/.,  p.  fi65,  and  chap. 
xzii).  These  particular  movemeota  seem  to  be  related  to  the  Auditory  Centres, 
in  jtiat  the  tame  way  that  movementa  of  the  limbs  are  related  to  the  Visual 
Oentfea. 
Is  ngvtl  to  what  has  been  advanced  in  the  laf<t  two  paragraphs  something 
requires  to  be  said.  James  Mill  ('Analysis  of  the  Uumaa  Mind,'  1820) 
that  what  have  been  commonly  termed  *  Muscular  Sense'  impressions 
and  come  into  operation  as  determining  agents  in  the  case  of  limb- 
ita  al  a  stage  immediately  pob-terior  to  the  Visual  Idea  or  Conception  of 
to  be  executed  (where  such  conception  existi  in  consoioUsnesf), 
iBiaDediaCeJy  anterior  to  the  actual  occurrence  of  the  Volonuiry  Movement, 
prohability  that  this  view,  enunciated  more  than  tlfly  years  ago,  by  a 
>1o^»t  as  remarkable  for  the  kconneaa  of  bis  analysis  as  for  the  cleamefts 
BiapUdty  ikitb  which  he  cxpreBSca  hia  views,  gives  a  correct  oooonnt  of  tlie 
may  be  gathered  from  a  consideration  of  the  following  facta. 
Ibe  movementa  which  it  in  desired  to  execute  arc  complex  and  diffioalt, 
d  we  have  to  learn  them  by  imitation  of  the  movemcnttj  of  other  jwr^ous,  the 
BM  of  Sight  is  then  doubly  brought  into  play.  It  Ih  nece^)«iary  at  the  cum- 
BBeonent,  and  during  the  continuauoc,  of  our  efforts  to  copy  such  moremcuts, 
look  alternately  at  our  model  and  at  our  own  moving  momberK.  A  long  timo 
aoofa  pracCioe  ia,  in  fact,  required  before  a  poraou  learning  to  dance,  or  to 
ptejr  BpOQ  aome  mnaical  instrument,  is  able  to  execute  either  of  the«e  octtoua 
wiCbottl  tba  aid,  froio  moment  to  moment,  of  guiding  visual  impreAsioas. 
Dvlng  the  process  of  learning,  therefore,  the  Visual  Centre  evidently 
avdMi a  dominating  inflaence. 

!■  tilM^  however,  the  irapre«sioQs  pertaining  to  the  'Sense  of  Movement' 
am,  of  course,  always  associated  with  those  of  Sight)  become,  by  way  of 
OrKOoiaed  channels,  auffioieutly  associated  with  Ihcra  and  with  the  no^rly 
onynlrinf'  *  motor '  mcchanionu,  to  permit  the  movement  (when  once  initiated) 
tobecoolinasd  under  the  immediate  guidance  of  EinKsthotic  Impressions  only 
— Choi,  is  wilbuat  farther  Deoessity  for  a  conjoint  direction  through  the  eeose  of 
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Sight  Aa  Jaoooud  pointed  out  ('  Lcfl  parnpUgieA  et  ratoxie/  18G4.  p.  (;01)  the 
sei)!>oriuin  requires  to  1  earo,  iu  the  first  instance,  what  ooDditionsand  positjou 
of  the  inoring  pftrtA  aro  related  to  &uoh  nnd  such  tactile  and  other  iniproeftic 
couiiuK  from  them.  It  is  only  at  the  temiinalioD  of  this  appreaLice»hip  tiiat 
•re  ennbled  to  conclude  directly  from  Einie^thetic  ImpreseioDfi  as  to  the 
precise  couditioiia  of  such  ntoviug  parts.  This  process  of  education  can  only 
proceed  correctly  by  reason  of  the  comparisons  which  wc  arc  occu£tomod  to 
make  from  moment  to  moment,  between  the  positions  and  movemeuts  of  the 
liraU  as  revealed  by  Sight,  and  the  Bom-totaJ  of  KinJDSthotio  Imprc^ona 
simultaneously  received  from  the  same  parts. 

The  tiamc  dilfcrcnt  tracts  of  the  Brain  that  arc  called  into  almoltancoua  or 
immediately  successive  activity  for  the  initiation  of  any  set  of  Voluntary 
Movomenta  wonld  probably  remain  iu  activity  during  the  continuance  of 
such  movement,  though  not  exactly  iu  the  same  relative  proportions.  Ttius,  if 
vrc  suppose  the  centres  specially  calltird  into  activity  ae  guiding  centres  to  be  the 
Visual  and  Kinm»thetic,  it  may  well  be  that  tlie  former  has  a  dominating 
influence  in  the  production  of  the  initial  Conception  of  the  Movement  about  to 
be  executetl.  And  yt^t  the  diiitiiictuuHg  of  the  Idea  or  Conception  of 
the  Movement  (which  must  be  partly  visual  and  t>artly  kimcathetic  in  ita 
origin)  will  be  found  to  var>'  with  the  degree  of  familiarity,  and  conseqaontljr 
with  the  eaoo  of  execution  of  the  ^lovemont.  In  the  case  of  the  simplest  volun- 
tary movements,  and  those  which  have  been  often  repeated,  an  Idea  or  Con- 
ception of  the  Movement  needed,  scarcely  obtrudoa  itwlf  at  all  aa  a 
conMrious  clement  of  the  Volition.  This  is  a  part  of  the  process  which  has  here 
become  more  or  leita  latent,  and  which  in  ideo-motor  and  sensori-motor  actions 
has  become  wholly  Intent ;  though  it  probably  still  i-emaiuti  even  in  them  as 
one  of  the  necessary  liiik^  in  tlie  chain  of  causation.  On  the  other  hand,  during 
the  CO  utinuance  of  voluntary  ae  well  as  of  all  varieties  of  automatic  move* 
meuta,  it  seems  clear  that  tlic  Rioinsthetic  Centres  exercise  the  supreme  guiding 
influence.  It4»  imprciiiiious  alone — even  when  they  very  imperfectly,  or  not  at 
all,  rouse  our  consciousness  as  to  their  existence — fiu£Boa  to  inform  us  (that  is, 
suflice  to  excite  the  proper  cerebral  *  centres'  in  ways  definitely  related  to 
different  positions  and  muscular  tensioDij)  as  to  the  exact  position  of  our 
limbs,  and  as  to  the  nature  and  degree  of  their  Movements. 

The  mode  of  acquisition  above  indicated,  seems  well  to  accord  with  oar 
other  interests  and  with  the  daily  necessities  of  our  lives.  The  sense  of  Sight 
greatly  facilitates  tho  process  of  learning,  and  its  vivid  tmpreaslous  speodily 
enable  the  Brain  to  appreciate  aright  the  more  vague  and  uocuU  iuipressiooa 
coming  to  it  Mmultaneously  through  the  Einssthetic  Centres.  Soon  however 
the  Vibual  Sense,  which  wc  need  for  so  many  other  important  purposes,  no  longer 
rcijuirea  to  be  concentrated  wholly  on  the  performance  of  movements.  Later 
still,  our  attention  or  Consoiousnass  becomes  further  freed  from  disturbing 
details  connected  with  movements.  The  possibly  conscioui;  imprcflsions  pertain* 
ing  to  the  Kense  of  Movement '  at  last  habitually  pass  imheeded,  and  then  wo 
oomo  to  be  able  to  perform  multitudes  of  daily  actions  under  the  guidance  of 
mere  '  uucuuscious  '  Kina^thetic  Impressions. 

Thus  the  working  of  the  '  motor '  side  of  our  complex  nervous  mechaniaim 
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wben  It  1»  concerne<]  in  executing  tho  behests  of  Will,  proceeds  eo 
'•BMKitiily,  Had  i«  practicfiUy  bo  much  unheeded  ns  t  >  leave  U3  free  to  follow  up 
lihe  ihrcdidA  of  our  Coneoious  Lifo  unhindert^  by  t-bo  multitudinoua  deisUs 
partauuBg  to  the  varying  titate^  of  intiumct-able  Mu^ltia  ncliog  in  ever  chang- 
fa^  eonbinatioDs.  The  majority  of  us  niay  thus  be  truly  thankful  that  we  have 
Ms4»  ia  mlity,  any  such  '  mu&cular  sense  *  as  «nme  psychologtflta  imagine  for 
and  rejoice  that,  oven  in  Voluntary  Uoromentx,  tiie  Mind  knows 
oooocming  the  Nervee  or  the  Muscle«  by  the  intervention  of  which  the 
ftre  accomplished. 

n«i&  wliat  bos  previously  been  said  it  mnst  be  clear  that  the  porfonnance 
of  ft  VotimtAry  Act  ia  preceded  by  an  Idea  or  Conception  of  tbo  Movement 
which  ve  desire  to  execute.  TbU  Idea  or  CoDceptiun  is,  fur  urdinaiy  move- 
■■II nit,  oomponnded  of  two  kinds  of  past  Impresaions,  namely,  those  of  the 
Tinul  Sense  aod  thoee  of  tho  Kinsmtbelic  Senve.  Again,  it  must  be  remem> 
bered  t^C  the  KinAsthelio  Sense  inclndes  two  different  scm  of  impreeaioDS, 
tbe  one  set  (a)  being  conscious  impressious  derived  from  our  moving 
vkembers  (proceeding  from  skin,  muscloa,  tendons  and  joints) ;  tho  other  boing 
^ty  an  felt  impressions  emanating  from  the  muscles  in  relation  with  their 
tmi-jing  states  of  cnntrnction,  and  therefore  affording  information  to  tho  brain 
ctf  tiw  iBost  important  kind.  Tbc  oridence  demonstrating  the  existence  of  this 
teat  set  of  vnfelt  impressions  emanating  from  mnsclee,  and  pointing  to  their 
unjMjrteoce  for  the  gnidanoe  of  muscular  niovements,  is  derived  from  certain 
cmnffally  observed  cases  of  diseases,  as  the  writer  first  pointed  out  in  1869 
^*  Od  the  Moacolar  Sense/  /o<*.  cit,). 

Vow.  io  the  chapter  on  *The  Will,'  in  his  work  alreiuly  referred  to,  it 
AppsMthat  James  Mill,  in  1829,  clearly  appreciated  tho  fact  that  the  *  Idea  of 
the  action '  to  be  perfurmcd  is  two-fold.  He  says,  "  There  are  two  Ideas  very 
dtflerent  from  one  another,  to  both  of  which  we  give  the  name  '  Idea  of 
the  action.'  *  Of  these,  bo  adds,  "  one  is  the  outward  appearance  of  the 
»<rtion,  and  in  always  a  very  obvious  Idea."  The  other  is  a  copy  of  certain 
antvnsal  sensations,  which  a  few  pages  before  he  bad  spoken  of  generally  as 
•ecsatiocs  accompanying  the  movement,  and  which  be  also  more  speciHcally 
defiiMcd  (p.  27&)  when  speaking  of  the  terminal  events  of  a  movement  aa : — 
"  Ibe  contraction  of  tho  mnsclcs,  with  the  various  sensations  which  the  action 
vpoB  those  organs,  and  the  action  excited  in  them,  imply."  Of  thoso  internal 
— msntifw  be  says,  **  from  the  habit  of  not  attending  to  them,  we  tiave  lost  the 
powtf  of  attekiding."  And  then  ho  adds,—"  This  last  [namely  the  revival 
ol  sncb  internal  sqnsations]  is  by  no  means  an  obvious  Idea.  And  the  mind 
from  it  BO  quickly,  intent  npon  the  action  which  is  its  rosnlt,  that  it  is 
always  swallowed  up  in  the  mass  of  association.  It  oonatitutes,  in  foot, 
Obft  <if  tbe  most  remarkable  instances  of  that  class  of  links  in  a  chain,  which) 
tasportant  soever  to  the  existence  of  the  chain,  are  passed  over  so  rapidly, 
Ibo  existence  of  them  is  hanlly  ever  reoognised,  .  .  .  Thu  l<ut  Idea  alcne, 
4$  Hof  mjfom  wkiek  the  contraction  is  coruequent." 

This  view  is  then  essentially  that  which  I  myself  adopt,  viz.,  that 
Kinesthetic  Impressions,  and  especially  those  of  which  we 
Aro   least  ooneoions,    are    the    last    to   be   revived  in  the  cere- 


112 


ENOEPHA.LIO    PABALTSES. 


bral  cortex,  anterior  to>  and  as  aotaal  last  links  in»  the  chaia 
of  oerobral  proooaaeSt  oonoerned  with,  and  previoas  to  the- 
exoitatioQ  of  the  motor  centres  tbemsoWeB. 


And  now  wo  havo  to  approach  another  a1I-im[K}rtant  question,  which  is  this,  — 
In  what  region  of  the  cerebral  cortex  are  we  to  look  for  the  so-called  KiniBS- 
thetio  Centi^?  Id  reply  to  this  query  I  would  remind  the  reader  that  I  haro 
prerionsly  expressed  ('The  Brain  as  an  Organ  of  Uind,'  1830,  pp.  522-533) nay 
strong  dissent  from  the  notion  that  the  sereral  sensory  centres  bare  any  snob 
restricted  localisation  as  that  which  has  been  assigned  to  them  by  Ferrier,  I 
would  also  coll  attention  to  the  fact  that  we  are  concerned  here  specially  with 
part  only  of  tlie  impresiiions  pertaining  to  the  Kina}8tbetio  Sense.  Tiz.,  with 
those  (b)  nnconsoious  impressions  from  muscles  which  seem  to  be  so 
intimately  oonneoied  with  the  production  of  movemunLs.  H  matters  little,  ia 
reference  to  this  question,  what  is  the  cerebral  terminus  for  the  other  impre«> 
sioDB  pertaining  to  the  Sense  of  Movement,  viz.,  those  from  the  skin,  those 
from  the  ordinary  sensory  nerves  of  mnsclea,  and  those  from  the  tendons  and 
joints.  It  is  possible  that  the  improsaiona  of  this  group  may  bo  diatribatod 
to  the  same  parta  of  the  cerebral  cortex  as  those  of  Touch  and  Common  Senai* 
bUity  ;  and  the  hippocampal  region  may  be,  as  Forrior  contends,  on  all-important 
part  of  this  area.  Admitting  this,  howeTCr,  it  does  not  in  the  least  follow  that 
(£}  the  nnfelt  impressions  emanating  from  contracting  muscles  should  prooeod 
to  the  same  cerebral  terminus.  On  the  contrary,  we  know  from  pathologic&l 
obeerrations  made  on  man  that  these  two  classes  of  impressions,  vix.,  those 
naoonscious  impressions  from  muactesaud  those  conscious  impressions  from  tho 
akin  and  deeper  textures  of  the  limbs,  pursue  paths  distinct  from  one  another 
in  some  parts  of  their  course.  Tbeir  paths  seem,  for  instance,  to  be  topo- 
graphically distinct  from  one  another  in  the  spinal  cord  ;  tbey  are  probably 
more  or  Ic&a  contiguous  in  the  cercbiul  peduncles ;  whilst  they  may  subse- 
quently dirorgo  again  and  go  to  different,  though  functionally  related,  cerebral 
convolutions. 

It  is  well  to  point  ont  in  regard  to  this  difficult  question,  that  what  little  can 
be  gleaned  concerning  it  must  be  obtained  from  the  study  of  diseased  oca- 
ditions  in  man — from  nature's  experiments,  that  is^ — since  experiments  upon 
animals  can  teach  nothing  that  is  distinctiro  in  regard  to  this  partioulsLT 
endowment.  As  I  haro  elsewhere  ('  Brain  as  an  Organ  of  Mind,'  p.  G'J)  pointed 
ont,  these  muscular  impressions  "  differ  oltogotbor  from  othera  [i.r.,  from  other 
sensory  impressions],  whether  of  external  or  of  internal  origin,  by  the  fdct, 
that  tbey  follow  or  accompany  moTemcnte  whose  intensity  they  are  supposed 
to  measure,  and  do  not  of  thomselres  incite  movements.*'  They  are  tfaas 
altogether  different  from  tactual,  visual,  or  auditory  impreasions,  the  oooui^ 
rence  of  which  is  apt  to  load  to  movements  of  some  kind.  The  existence  or 
absence  of  any  such  rcsponsiTB  movemonts  in  lower  animals  has,  indeed,  to  be 
considered,  when  we  seek  to  ilcteroiiue  whether,  in  an  animal  undor  obsenra* 
tion,  ita  sense  of  touch,  rision,  or  audition  still  persists.  Au  altogether  finer 
analyais  is  needed  for  detecting  the  loss  of  kiniesthetic  impressions,  especially 
thoeo  {It)  which  do  not  rouse  oar  oocioiousness.    Any  such  analysis  is  impossible 
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'vritbont  the  aid  of  speech  in  the  indiridnal  that  la  the  sabjeot  of  onr  experi- 
iBeti(«ticm ;  and  evon  then  wo  may  be  oblo  to  obtain  no  certain  information 
•ooh  loss,  if  the  cortical  ooatrea  for  sac h  impiesaious  should 
be  damof^ed — seeing  that  tbo  loss  of  the  cortical  termini  for  this 
cadownteot  would,  in  oooordance  with  onr  tbeorj,  oansa  aotoal  motor  paraljsia* 
Baft,  ooncemiug  tbia  latter  riew  wo  are  now  about  to  apeak. 

Looking  to  what  has  been  said  above,  and  supposing  that  these  anconsoioos 
Itm— thetio  impreasiona  have  that  kind  of  immediatelj  determining  relation  to 
tlM  prodaotion  of  Tolontary  movements  which  was  originally  aketobod  by 
jAmes  Hill,  and  which  I  have  eodcavoared  to  enforce  in  the  forogoiug  pagea, 
lei  ni  inqniro  for  a  moment  what  woold  bo  the  effoct  of  irritating,  and  alao  the 
piv>fa«ble  effect  of  tbe  destruction  of  aach  kinsesthetio  centrea  in  the 
ooctex  of  one  hemisphere.  Clearly  the  effect  of  their  irritation,  or  of  the 
OQtgning  fibiea  proceeding  from  them,  ought  to  be  the  production  of  such 
morements  aa  their  activity  is  occuatomed  to  incite ;  on  the  other  hand,  it  ahonld 
be  almoflt  eqoally  clear  that  the  otieot  of  the  destruction  of  these 
centres  or  of  their  efferent  Qbrea,  ongbt  to  be  the  prf>- 
<laction  of  motor  paralysis   in   related  parts  of   the   body. 

It  will  at  once  bo  roceguised  tliat  these  ore  exactly  the  reanlts  obtained  by 
Biuig,  and  afterwards  more  precisely  by  Ferricr,  from  imiatioe  or  destraotion 
<if  thoee  convolutiona  of  the  parietal  region  which  border  upon  the  Qsgure  of 
Boluido.  There  is  not  the  least  ncocaaity  therefore  for  auppoaing  that  thcae 
p^rte  of  the  hemisphere  contain  'motor  cenlrca;'  they  may  be  merely 
portioDi  of  'Mosory'  oeutroa  of  the  kiniBsthetic  type,  if  we  may  apply 
aoch  a  term  to  tbe  cerebral  termini  for  impresaions  from  muscles,  which  do 
not  reveal  tfaemaelvea  to  conacioosneaa.  8aoh,  indeed,  is  very  nearly  the  view 
espceeied  by  Hilxig,  and  also  by  Nothnagel ;  and  to  this  opiuiuu  I  have  alao 
been  driven  by  the  oonaideratious  above  addncod. 

Tbe  cerebnU  cortex,  is,  in  my  vivw,  to  be  regarded  aa  a  continnons  aggregation 
of  interlaced  *  centresi'  towards  which  ingoing  Impressionii  of  all  kinds  converge 
fmm  all  parte  of  the  body,  and  also  of  other  related  regions  in  which 
bjghar,  or  derivative,  mental  proceaaes  are  carried  on.  Here,  all  the  varione 
sagotageoErents  evoked  by  the  orgoniam's  relatione  with  ica  outside  world,  and 
^tj  olailges  in  its  own  nun^neural  tissues  and  organs,  couie  into  relation  with 
eike  another  in  vorions  ways,  and  conjointly  give  rise  to  nerve  actions,  which 
kav'B  for  their  subjective  cotrelativea  all  the  Seneationa  and  Ferceptiona,  all 
Iftie  lotcUectnal,  and  all  the  Kmotioual  Processes  which  the  individual  is 
of  experiencing.  From  tbeae  terminal  and  complexly  related  *end- 
'  for  ingoing  cnrrents,  and  from  various  annexes  in  connection  tbcre- 
vitli.  above  referred  to,  oatgoing  currents  issue,  which  rouse  in  definite  ways 
Uie  activity  of  the  higbefat  '  niotor-oeutrea '  (the  Corpora  Striata  and  the 
CerebeUnm),  and  through  them  evoke  tbe  properly  adjuated  activity  of  lower 
mtotor  tDCchonisms,  or  oombinationa  of  such  mechanisma  (in  pons,  medulla, 
oad  aptnal  cord),  ao  aa  to  give  rise  to  any  movcmeota  that  may  bo  desired, 
«c   wbicb    are   accostomod    to  appear   in   reapouae  to    particular    Ideas  or 


%hb  plan  cm  which  nerve  centres  generally  are  constrocted,  of  whatsoever 
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gmdCf  Tnnkdfl  it  eflsential  that  the  Rtimnlas  which  awakenfl  tlie  activity  of  a 
motor  centre  or  ganglion,  abalt  come  to  it  through  connpctiii^  fibres  from  a 
•ensnry  ganglion  or  centre — that  is,  from  cells  which  atand  in  immediato 
relation  with  ingoing  fibrtie.  If  for  instance  wo  look  at  the  simple  nerrooa 
•ysteuis  of  snch  an  animal  aa  a  OflBt«ropod,  we  may  find  in  some  of  them  two 
■npra-cesopbogcal  Sensory  Ganglia  connected  by  distinct  oommisBorefl  or 
intemnncial  fibres  with  two  ccnjoinod  lower  Motor  Ganglia.  It  can  ftcaroely 
bo  doubted  thftt  Btimoli  (as  BeqnenceB  of  the  nervons  proccoBCa  oonoenied  with 
BensationE)  are  aocostomed  to  pass  from  these  Sensory  Ganglia  along'  the 
commissural  fibres  uniting  them  with  the  Motor  Ganglia,  and  that  in 
acoordauce  with  their  difTerent  origins  or  starticg  pwints,  these  stimnli  may 
canae  the  latter  ganglia  to  evoke  dietiDCtirp  mnacnlar  contraction!)  in  Tarions 
parts  of  the  body.     Could  wo  galranizo  separately  the  several  eonaory  ends  of 

*  intemnncial '  fibres  we  should  doubtless  evoke  similar  movements.  But  would 
suob  facts  entitle  ne  to  infer  that  these  snpra-auopha'geal  Sensory  Ganglia 
contain  '  motor '  centres  ?  Assuredly  not :  no  more  than  we  should  be  entitled 
to  call  the 'sensory  colls'  on  the  ingoing  side  of  any  simple  norvooflmecbaniom 
for  Keflex  Action  *  motor  cells/  simply  becan.se  a  atimclas  tssaes  from 
them  which  ultimately  evokee  the  Movement — that  is,  after  it  has  paaood 
through  other  nerve  elements   wbich,  by   oommoD  consent,  are  regai-ded  as 

*  motor  cells.' 


The  disonssion  just  terminated  may  be  Rupposod  to  stand  as  a  long  paren- 
thesis. After  such  on  aside,  we  may  now  return  with  advantage  to  our  original 
position  in  the  argnment,  and  may  briefly  state  why  we  wholly  reject  the  notion 
that  words  aro  revived  daring  silent  ihoaght  in  motor  centres,  as  faint  arti- 
culatory  processes. 

In  the  first  place  I  would  repeat  that,  in  my  opinion,  not  a  single  unquestion- 
able fact  can  bo  addoced  tending  to  prove  that  the  actual  processes  taking  place 
in  motor  centres  have  any  subjective  side  whatsoever ;  or  that  they  lead  to  any- 
thing in  nerve  tissues  except  to  a  downrosh  of  molucniar  disturbance  in  a  peri- 
pheral direction.  True,  this  downrush  causes  contractions  of  mnaclee,  and  these 
contractions  are  aBBOOiated  with,  or  immediately  followed  by,  a  number  of  in- 
going impressions  (kinSQBthotic).  All  the  facts,  or  imppoRed  facts,  that  were 
relied  Di>on  by  Wtmdt  or  by  Bainoa  evidence  of  the  ezistenceof  motor  feelings 
as  concomitants  of  the  action  of  motor  centres  or  of  the  passage  of  ontgoing 
onrrcntjt  have,  in  my  opinion,  and  also,  I  may  add,  in  that  of  Forrier,  proved 
worthlees  for  establishing  any  such  position ;  whilst,  on  the  other  hand,  the 
notion  that  the  feelings  resulting  from  or  connected  with  movements,  are  all 
of  them  the  resnlta  of  ingoing  impreeaions  from  the  moving  parts  themselves, 
conveyed  to  the  brain  by  afferent  ner\'efl  of  different  kinds,  has  now 
been  clearly  shown.  This  whole  qaostion  has  been  fully  discussed  in  aa 
Appendix  (entitled  *  Views  conoerning  the  Existence  and  Nature  of  a 
Muscular  Sense  *)  to  my  work  '  llio  Brain  as  an  Organ  of  Hind.'  To  that 
Appendix  I  mast  refer  the  reader,  for  the  evidence  in  support  of  the  pootJTs 
opinion  above  expressed. 
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Thh  ii  the  answer  I  woold  offer  to  tbo  positioa  ummed  fay  Hoghlings  Jftokaon 
io  regard  to  the  meclianiaui  of  thuught  and  speech  prooenes  in  pariioalftr,  and 
also  ia  regard  to  bis  general  doctrine  that  "  mental  oporationa  in  the  laat 
■nalysui  movt  be  merely  the  sabjective  tfide  of  seaaory  and  mutur  substrata.'^ 
Tbim  luat  diotnm  u  one  which  woald  be  perfectly  legitimate,  had  the  aboTO- 
maiiliiiimil  doctrine  of  Wuodt  and  Bain  been  correct ;  bat  the  two  vievti  are  so 
cloarlj  connected  that  they  must  stand  or  fall  t<^ether.  If  oor  cognixanoe 
of  moTementfl  comes  only  by  means  of  iogoing  ioipressiooi 
sDd  sensory  processes,  then  movements  are  represented  in 
the  cerebral  cortex  only  b;  sensory  centres*  and  Dr.  Hngfalings 
Jatf keen's  position  becomes  an  untenable  one — words  are  not  revived  in  silent 
tfcnflB  as  motor  processes,  nor  is  there  any  roasoa  at  all  for  postulating  the 
exJsleooeof  motor  eenttes  in  the  cerebral  cortex. 

B«t«  even  if  we  adopt  the  more  legitimate  riewthatmorements  in  general,  as 
wQ  ■■  sstJcnfattory  movements,  are  represented  in  the  cerebral  cortex  only  by 
Mmuary  oantreii,  there  are  still  good  reasons  for  rejecting  the  notion  that,  the 
'  flUitcsU  of  our  recollection,*  io  die  use  of  words  daring  eitent  thoaght.  are  re- 
viirad  articnlatory  sensations.  This  ia  nobody's  view  in  particular ;  but  it  may 
be  M  well  to  state  some  of  the  objeetiona  that  may  bo  alleged  ogainst  it.  more 
■«^eoially  as  snch  objections  would  apply  equally  well  to  that  utber  form  of 
the  doctrine  which  is  supported  by  Dr.  Hughlinga  Joclcaon — vis.,  that  words  aro 
i«ri*ed«  in  silent  thought,  us  faiat  articulutory  prooeaiiee  taking  place  in  motor 


la  tha  first  place,  it  must  be  evident  from  what  has  been  said  in  regard  to 
tte  wonim  in  which  Speech  is  aoqoired  by  the  child,  that  dtiring  tbo  few  months 
ia  srlbch  words  enter  into  its  rudimentary  trains  of  thought  before  it  haa 
•oqsiied  the  power  of  articnlftting  them  for  itst^f,  they  muat  be  revived 
as  aaditory  impresBions. 

8eeDbdly»  there  is,  as  we  have  seen,  a  mnch  greater  definitenesa 
of  iBprcssion  and  readiness  of  recall  for  anditory  impros- 
aioDsthan  for  artionlatory  feeling  s;  anil  so  far,  therefore,  there 
te  s  greater  fitness  in  the  former  fur  serving  as  the  material  of  our  recollection 
«f  -wards  in  ordinary  t  bough  t-prooecsea. 

VUnlly,  there  are  excellent  reasons  for  believing  that  revived  anditory  im- 
pBMVMM  oootEnoe,  after  the  acquirement  of  speech  by  the  child,  to  have  the 
mmm  seftation  to  its  thonght-proceasea  as  they  moat  have  hod  before  its 
■flqainnBent  of  the  power  of  speaking.  If  this  were  not  so,  it  would  be  impos- 
Mble  to  ouderstand  why  total  deafness  supervening  in  a  child  in  fall  poraesston 
cf  apaechf  as  late  as  the  foartb,  fifth  or  even  the  sixth  year,  will  certainly 
^Meiil  dnmbneaa.  or  complete  loss  of  speech,  oidess  the  cfai3d  be  drilled  in  lip- 
wdiny,  that  is,  unless  the  primary  inoitation  to  acts  of 
apeeeb  be  gradoally  transferred  from  the  auditory  to 
the  visaal  eentrea.  On  the  other  hypothesis,  there  is  no  reason  why 
the  enpervvntion  of  deafness  io  a  yoang  child  should,  if  nothing  be  done, 
«artfti&ty  entail  eompleto  1q«b  of  speech. 

And,  lastly,  the  notion  that  words  come  up  in  thooght-prooessee  as  revived 
actioaktcry  feeling  would  be  to  confer  upon  this  olassof  seaaaiions  a  degree  of 


116 


ENOEPHALIO   PABALT8E9- 


iznportanoo  In  relation  to  thoaght-proocflscs,  wbloh  has  been  postulated  by  no 
philosophers  or  pbjeiologists  except  Wnndt,  Bain,  and  a  few  others ;  and  by 
thom  almost  solely  as  a  oonsoqacnoe  of  their  riow  that  sach  fcelinga  are 
*  ooncomitants  of  outgoing  cnrreuta.*  Bat  if  that  general  view  has  been 
proved  to  bo  erroneous^  then,  with  it  mnsb  go  these  notions  derived  there* 
from,  as  to  the  great  impurtonoe  of  the  artioalatory  feeliuga  iu  thooght- 
proocssos. 


Bat,  whilst  altogether  deoUning  to  admit  the  importanoe  of  reriTed 
ftrtioalatory  feelings  in  the  proseoation  of  silent  thonght,  we  claim 
(or  them  (as  eeosory,  not  as  motor  processes)  an  all-important- 
fnnotion  when  thought  has  to  be  expressed  in  artioo- 
late    Speech, 

The  catnre  of  the  Tarioas  Speech  Defects  which  we  shall  hare  to  describe, 
will  be  fumid  to  be  capable  of  rcooiving  a  roody  explanation  in  oocordanoe 
with  this  view. 

A  few  more  worda  oonoemijig  the  Fcroeptlve  Contros.  their  relationa  to 
WordSf  and  the  modes  in  which  they  are  habitually  called  into  activity,  will 
aofficc  to  bring  onrloog  preliminary  diBCUSBtuna  to  a  conclusion. 

As  the  act  of  Perception  involves  the  automatic  comparison  of  present 
improssions  with  rovired  past,  impressions  of  the  aame  kind,  as  well  as  of  some 
or  all  other  kinds  of  imprcBsions  capable  of  being  yielded  by  the  object  per- 
ceived, it  happonfl  that,  even  in  the  simplest  ao-called  '  Sensation,'  the  conjoint 
activity  is  necessitated  of  no  one  limited  tract  of  oouvolutional  grey  matter — 
bnt  rather  of  widely  extended  cell  and  &bra  mechanisms  corresponding,  it  may 
be,  with  many  more  or  lees  diffused  and  complexly  related  Perceptive  Centres 
{he.  cit.t  p.  622).  Seeing  that  each  Perooptive  Centre  forms  the  basis  or 
starting  point  of  different  proooBses  of  Ideation,  and,  therefore,  of  Thought, 
and  that  the  Bcveral  centres  mast  have  the  same  kind  of  relation  to  Emotion, 
we  may  find  therein  reason  for  a  belief  in  tho  probability  that  the  different 
Porccptivo  Centres  are  difloso  in  acnt,  and  that  widely  aoparated  parts  of  the 
Cerebral  QeroiBpheros  are  probably  knitted  together  for  BimuUanoons  action 
own  in  tho  aimplcst  eensory  Forccptiozi' — containing  as  this  process  does  the 
germs  of  Thought  and  Kmotiou,  to  say  uothiug  of  '  Volition.' 

Although  these  diffuae,  but  functionally  unified,  nervous  networks  may  differ 
altogether  from  the  ordinary  conception  of  a  'centre*  (owing  to  tbuir  assumed 
lack  of  topographical  distinctnesa  and  ezcluBivoncas),  it  ia  still  convenient* 
for  the  sake  of  brevity,   to  be  able  to  refer  to  such  networks  as  '  Centres.' 

Tho  great  importance  of  tho  due  activity  of  the  Auditory  and  Visual  Percep- 
tive Centres,  and  the  absolute  depeodenco  of  the  great  bulk  of  our  iutoUeotn&l 
perceptions,  of  our  memory  of  words  and  of  our  powers  of  thought,  aa  well  as 
of  intellectual  expression,  upon  tho  functioual  integrity  and  proper  iuter-aotion 
of  these  part8,  may  [lave  been  gathered  by  the  reader  as  strong  probabilities 
from  what  has  already  been  said* 

Looking  to  the  extremely  important  part  which  Words,  either  sp^en  or 
printed,  play  in  oar  intellectual  life,  and  to  tho  manner  in  which  they  oro 
intenvoven  with  all  our  thought-processea,  it  becomes  highly  probable  that  must 


PBBCEPTIVE   WORD-CEKTBES. 


117 


inportuit  ECCtiooB  of  tbeso  Auditory  &nd  Vigual  Forooptivo  Centres  aro  dorotod 
to  the  reception,  and  oonscqnently  to  the  reriral  in  thoaght,  of  imprcssionfl  of 
Words :  and  for  oonTonionco  of  rcforcnco  it  is  pormisBiblo  to  epoak  of  thesa 
•ectiODi  as  Auditory  and  Visoal  Word-Centres,  reepeotively.  SindJarly,  there 
most  bo  wh&t  we  may  call  Kinnstbetio  Word-Centres,  of  two  kinds — tho  oa» 
in  relation  with  Speech-movements  and  tbc  other  in  relation  with  Writing- 
snovetnents — holding  a  like  all-important  relation  to  the  expression  or  com- 
mtmicatioo  of  oar  tbonghts,  ciiber  by  Speech  or  WritiuK'.  Il  is  possible  that  tho 
parts  of  the  Auditory  and  Visual  Centres  in  relation  with  Word'impreaaions, 
nay  be  as  de&nitely  de&ned  as  are  the  analogous  porta  of  the  Kimosthetio 
Centre  in  relation  with  Speech  •movements.  Certain  it  is,  that  there  ar» 
aome  varieties  of  Amnesia  in  which  tho  pert  of  the  Visual  Contro  in  relation 
with  Words  seems  to  be  specially  at  fault  (oausiug  'Word-blindness') ;  jost 
m»  there  are  other  cases  in  which  the  part  of  the  Auditory  Centre  in  rol&tioa 
with  Words  is  either  wholly  or  partially  inactivQ  (causing  *  Word-deafnoss '>— • 
in  each  case  without  apparent  defect  in  other  parts  of  tho  centre  in  question. 

It  is  important  to  recollect  that  the  Perceptive  Centres  may  be  callod  into 
ftctitity  in  three  modes,  in  states  of  health  ;  but  that  departures  from  this  mlo 
oeenr  m  various  morbid  conditions,  leading  to  this  or  that  kind  of  Speeoh 
t>e£eet  The  three  modes  are  these  :^1)  By  means  of  sensory  Impressions,  of 
estcraal  or  of  internal  origin;  (2)  by  *  Association '--that  is  by  impolsos 
oommanicatod  from  another  Centre,  during  some  act  of  Perception  or 
nkOVght-proceeB ;  and  (3)  by  *  Voluntary '  recall  of  post  imprcsaiona  as  in  an 
■ot  of  Recollection.  It  is  cxmrenient  for  practical  purposes  to  separate  th9 
•eoond  and  third  mode  of  the  calling  into  activity  of  perceptive  oentres ;  stilly 
thsj  are  probably  closely  related  to  one  another,  although  wo  have  no  definite 
IcBSwledge  of  the  processes  actually  involved  in  the  lattor. 

Hie  excitability  of  the  several  Centres — that  is,  the  molecnlar  mobility  of 
their  conititncnt  tissne  elements,  may  vary  much  vFith  age,  state  of  health,  or 
Ibe  esisteiioe  of  diflerent  morbid  conditions.  Their  excitability  may  be  so  mnoh 
lowered,  that  they  are  only  capable  of  responding  to  powerfnl  stimuli;  80 
that  wlulst  Volitional  recall  or  Recollection  may  be  impossible  within  their  pro* 
viBo*!  such  centres  may  still  be  capable  of  acting  in  '  association  '  with  other 
tt&tres  (that  is  in  an  automatic  manner  during  an  ordinary  process  of  thought)* 
cr,  at  least,  under  the  sensory  siimnlus  or  external  impression  whiuh  is  the 
Cor»-rnnner  and  awakener  of  a  perceptive  process.  At  other  times  the  ex» 
e£ubitity  of  Perceptive  Centres  may  bo  ondnly  exalted,  so  as  to  lead  to 
bsllnoinaiions,  illnsions,  and  a  wholly  different  class  of  defects  often  mot  with 
among  Insane  persons. 


One  other  point  should  be  referred  to  before  bringing  these  remarks  to  % 
eloee,  and  that  is  the  decided  preponderance  of  nerve  processes  in  relation  with 
IWtes]  and  Kinseetbetio  Impressions  in  the  left  as  compared  vrith  tho  right 
ecrebsnl  hemisphere.  Owing  to  the  great  preponderance  of  movements  of  the 
right  nna  and  band  as  compared  with  chose  of  tho  left  side,  the  Kimosthetio 
Cesilres  of  the  left  cerebral  hemisphere  most  be  much  better  developed  in  tho 
gnsi  majority  of  persona,  thou  those  of  the  right  hemisphere.  The  impresaions 
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ef  tbo  EinsBfiUioiie  Setise  are,  to  this  respect,  precisely  like  those  of  Toooh — 
■od  theoe  two  kinds  of  aenaory  endowment*  as  wo  have  seen,  merge  into  one 
jnother  bo  imperceptibly  as  to  make  it,  in  part,  impossible  to  seps-nte  their 
cerebral  centres  from  one  another. 

This  preponderating  activity  of  the  left  cerebral  hemisphere  in.  regard  to 
Tactile  and  Kinirstbctic  Impressions  (about  which  there  is  no  room  for  doubt) 
nay  have  something  to  do  with  another  fact  to  which  wo  shaU  soon  have  to 
refer  more  in  detail,  viz.,  that  the  left  hemisphere  is  the  most  potent  and  aeema 
to  take  the  lead  in  some  thoag^ht-procesaes,  and  in  giving  rise  to  the  volnntArj 
excitations  which  determine  the  mnecular  acts  involvod  in  Articalato  Speech. 

If  ordinary  care  be  exercised,  tlie  three  conditions,  or  rather  groups 
of  Speech  dtifocts,  known  as  Aphemia,  Aphasia,  and  Amnesia, 
need  never  bo  coufonnded  with  one  another,  at  leaat  when  they  exist 
ecpsrately. 

In  A  p  h  e  ni  i  H,  the  patient  knows  quite  well  what  he  wants  to  say ; 
there  is  no  tendency  to  use  words  that  he  does  not  wish  to  employ ; 
nor,  consequently,  to  say  what  he  docs  not  mean  to  say  :  he  simply 
has  a  difiiculty  more  or  loss  marked  in  the  articulntiou  of  words.  If 
be  is  not  paralyfied  on  the  ri^ht  side,  his  power  of  expressing  hia 
thoughts  by  writing  remains  as  perfect  as  it  ever  was. 

In  Aphasia  tho  patient  commonly  articulates  some  one  or  two 
Bonnds  or  actual  words  quito  distinctly,  but  his  vocabulary  is  limited 
to  these.  There  is  no  indistinct  utterance  ;  rather  an  inability  to 
attempt  to  utter  any  proposition,  and  the  indiscriminate  use  of  sonae 
one  or  two  words,  or  mere  sounds,  oti  all  occasions.  The  apbasic 
patient  cannot  repeat  a  single  word  after  you — he  generally  cannot 
repeat  when  bidden  to  do  so,  even  one  of  the  words  which  he  is  fre- 
quently making  nse  of.  He  understands  everything  that  ia  said  to 
him.  Ills  power  of  expressing  his  thoughts  by  writing  is  commonly 
greatly  impaired — even  in  cases  where  paralyt^is  of  the  right  hand  does 
not  exist,  or  when,  this  disability  existing,  efforts  have  been  made  to 
teach  him  to  write  with  his  Ivft  hand.  It  is  not  that  he  writes  wrong 
vords,  but  tiiat  ho  cannot  write  at  nil,  or,  perhaps,  can  only  succeed  in 
copying  a  few  letters. 

In  Amnesia  there  may  be  no  difficulties  in  articulation  ; .but 
there  is  often  hesitation  and  difficulty  in  the  finding  of  right  words^ 
or  the  substitution  of  altogether  wrong  words,  or  words  wrongly  pro* 
noanced.  The  amnesic  patient's  defects  in  writing  are  of  the  same 
order.  He  is  often  not  paralysed  in  the  right  hand  ;  he  commonly 
writes  slowly  with  it,  using  wrong  words  and  making  many  mistakes 
in  Bpclling.     Lastly,  one  of  the  most  important  characteristics  distin- 
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gvuhiikg  AmneeU  from  Aphasia,  liea  in  the  fact  that  the  amnesio 
pgtaant  c&a  almost  invariably  repeat  any  ivord  after  you.  Exeeptiona 
to  this  latter  rnle  are  only  rerj  rarely  met  with ;  so  that  the  inability 
of  a  patient,  who  does  utter  some  articulate  sounds  or  words,  to  repeat 
B  word  when  bidden,  becomes  one  of  the  best  practical  indieations 
that  each  a  patient  is  anfferiug  from  Aphasia,  and  that  this  name 
may  he  correctly  applied  to  the  defect  in  question. 

For  the  diagnosis  of  the  compound  conditions  often  met  with,  and 
referred  to  on  p.  102,  in  which  some  two  of  these  defects  coescist^  we 
mnU,  of  course,  depend  upon  the  recognition,  in  the  some  individual, 
of  their  particular  chnractcribtics. 

Again,  it  should  be  understood  that  where  the  diagnosis  of  Amnesia 
has  been  made,  we  roust  by  uo  means  rest  satisfied  with  such  a 
duigxiosifi  ab  final.  Amnesia  is  the  name  of  a  generic  state,  under 
which  are  included  many  species.  Concerning  the  best  mode  of 
ftrrinng  at  a  more  specific  diagnosis  I  shall  shortly  have  something 
to  nay  ;  though  it  will  be  better  first  to  deal  with  the  qnestion  of  the 
locftliaing  raluc  of  the  three  primary  conditions  above  described. 


Aphemia  from  the  point  of  view  of  Localisation* — The  localising 
Tslue  of  Aphemia  is  not  great.  Not  much  need  be  added  to  what  has 
already  been  said  upon  this  subject  (p.  100).  Lesions  in  the  Medulla 
«od  in  the  Pons  are  frequently  ussociated  with  the  most  severe  forms 
of  this  defect ;  or  there  may  be  slighter  manifestations  of  it  with 
iiwwnn  in  the  same  locality.  Hemiplegia  from  lesions  higher  up 
(that  is  nearer  the  cerebral  cortex),  and  on  each  side  of  tlie  brain  may 
also  be  associated  with  minor  forms  of  Aphemia. 

In  the  most  extreme  form  of  Aphemia  the  patient  may  be  absolutely 
speechless,  though  able  to  communicate  his  thoughts  as  freely  as  ever 
hj  writing.  I  am  disposed  to  think  that  the  most  typical  cases  of  this 
kind,  are  dae  to  limited  lesions  involving  the  efferent  fibres  from  Ute 
third  left  frontal  convolution  just  beneath  the  cortex,  tlmt  is  the  emis- 
ave  fibres  from  the  K.ina;sthetio  Centre  for  Hpoech-movcmenta. 


Aphasia  from  the  point  of  view  of  Localisation.— The  localising 
▼aloe  of  uncomplicated  Aphakia  iis  commonly  bupposed  to  be  very 
gnat.  In  the  first  place  this  is  a  condition  almost  always  associated 
with  disease  or  injury  of  the  left  hemisphere  of  the  Cerebrum  ;  the 
exceptions  being  comparatively  few,  and  in  the  cases  in  which  they  do 
exist  the  patients  are  almost  invariably  found  to  be  left-handed.     But 
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we  can  go  farther,  And,  tbrongh  the  labours  of  Broca  in  the  main,  we 
arc  able  to  affirm  tbat  the  exiatence  of  typical  Aphasia  ia  strongly 
iudicative  of  the  presence  of  a  lesion  (whatever  other  parts  may  be 
involved)  occupying  the  third  loft  frontal  convolntion^-often,  therefore, 
Bpoken  of  as  '  Broca*s  convolution/ 

The  possibility  of  the  occasional  production  of  real  Aphaeia  by 
lesions  of  the  brain  in  parts  other  than  the  third  frontal  conrolation, 
will  be  referred  to  presently  under  the  next  section  (p.  122). 

Tlie  simultaiiiaous  affection  of  the  third  frontal  convolution  on  each 
side  of  the  brain,  produces  a  condition  of  absolute  speechlessness,  or 
complete  Aphasia, 


Amnesia  from  the  point  of  view  of  Localisation.— Here  we  haTe 
a  condition  wliose  localibing  value  is  comparatively  indefinite ;  it  U 
decidedly  greater  than  that  of  Aphcmia,  but  decidedly  less  than  that 
of  Aphasia.  It  rausit  be  remembered,  too,  that  Amnesia  is  a  much 
broader  or  more  variable  kind  of  defect  than  Aphasia;  and,  therefore^ 
it  is  not  unnntnral  to  Giu\  that  defects  belonging  to  this  category  shoold 
be  proiluced  by  lesions  extending  over  a  wider  area. 

It  may  be  said,  in  the  Jirst  place,  that  Amnesic  defects  are  always 
due  to  disease  in  the  cortex  cerebri.  They  are,  however,  not  so  dis- 
tinctly limited  to  disease  in  the  cortex  of  the  left  hemisphere  as  is 
the  AjtJiosic  condition  ;  although  it  may  certainly  be  said  that,  well 
marked  Amnesic  defects  occur  much  more  frequently  with  lesions  in 
the  cortex  of  the  left  than  with  those  in  the  cortex  of  the  right 
hemisphere.  Still,  on  this  subject,  and  as  to  the  extent  to  which  it 
holds  good  for  different  kinds  of  Amnesic  defect,  much  further  infor* 
mation  is  req^uired. 

If  we  tuni  now  to  the  more  specific  question,  as  to  what  are  the 
parts  of  the  cortex  in  which  the  occurrence  of  disease  or  injury  is 
prone  to  produce  Amnesia,  I  think  that  a  tolerably  definite  answer  is 
possible.  As  pointed  out  in  1880  ('  The  Brain  as  an  Organ  of  Mind/ 
p.  C82),  I  belifjve  that — **  Lesions  about  the  posterior  extremity 
of  the  Sylvian  Fissure  of  the  left  Hemisphere  will 
probably  prove  almost  as  instrumental  in  producing  one  or  other 
Tariety  of  Amnesia,  as  lesions  of  or  about  the  third  left  frontal  are  of 
inducing  Aphasia."  These  convolutions  include  the  angular  gyros, 
the  supra-marginal  lobule,  and  the  posterior  half  of  the  upper  tem- 
poral convolution.  It  is  well  known  that  Ferrier's  experiments  have 
led  him  to   believe  that  an   intimate   relation   exists  between  the 
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•«n^]ar  gyms  with  part  of  the  supra-marginal  lobule,  and  the  sense 
of  Sight ;  and  also  between  the  part  of  the  upper  temporal  c&nvola- 
tion  named,  and  the  sense  of  Hearing.  Though  not  prepared  to 
bclierc  that  these  limited  ro^ous  of  the  cortex  ought  to  bo  regarded 
as  centres  for  Sight  and  Hearing  respecttrely,  I  am  quite  pre- 
pared to  admit  that  they  constitute  very  important  parts  of  these 
centres. 

Bat,  quite  independently  of  these  experiments,  there  have  been 
facts  of  an  anatomical  order,  known  long  before,  pointing  to  the  im- 
portance of  the  region  I  hare  indicated,  as  well  as  clinico-pathological 
observations,  tending  to  show  that  where  we  have  to  do  with  marked 
Amnesic  defects  of  speech,  we  may,  with  some  coufidence,  look  for  a 
leBJan  in  one  or  other  of  the  convolutions  around  the  posterior  gx- 
tremity  of  the  6ssore  of  Sylvius.  It  is  well  known,  for  instance,  that 
ili«  posterior  third  of  the  hinder  segment  of  the  internal  capsule  con- 
reys  all  the  sensory  impressions  both  general  and  special  from  one 
half  of  the  body,  and  that  the  fibres  composing  this  posterior  third  of 
the  hinder  segment  of  the  internal  capsule  (which  lies  between  the 
posterior  extremity  of  the  lenticular  nucleus  and  the  posterior  half  of 
the  thaUmns)  begin  to  be  distributed  to  the  convolutions  in  parts  con- 
tiguous to  the  posterior  extremity  of  the  Sylvian  fissure. 

Whilst  it  seems  highly  probable  that  lesions  in  the  situations  above- 
mentioned,  are  more  likely  to  be  productive  of  marked  amnesic  symp- 
-ioms  when  they  occur  in  the  left  than  in  the  right  hemisphere  ;  still, 
both  facta  and  theory  tend  to  support  the  idea  that,  in  many  cases, 
somewhat  simitar  defects  would  be  induced  by  lesions  in  corresponding 
parts  of  the  right  hemisphere. 

It  will  be  found  that  many  such  cases  are  already  on  record — one 
of  the  most  typical  being  that  of  Marcoa  as  given  by  Troasseaiu 
Ami,  it  we  bear  in  mind  that  corresponding  sensory  centres  in  the  two 
hemispheres  arc  almost  habitually  called  into  simultaneous  activity, 
and  are  probably  in  structural  continuity  with  one  another  through 
the  corpus  callosum,  it  might  be  expected  that  irritative  or  destructive 
leaions  of  the  Auditory  or  of  the  Visual  Word  Centres  of  the  right 
tide  could  scarcely  occur  without  producing  distinct  derangements,  at 
all  events  for  a  time,  in  the  functional  activity  of  the  similar  centres 
in  the  left  hemisphere — which,  as  one  is  bound  to  admit,  seems  to 
4ake  the  lead  in  the  expression  of  thought  by  speech  or  writing.  It 
night  fairly  be  expected,  perhaps,  that  Amnesia  produced  by  a  lesion 
of  the  right  side  (in  a  person  who  is  not  left-handed),  would  be  more 
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temporary  than  if  it  bad   been  occasioned  bj  a  Etmilar  defect  in  tbo' 
left  hemisphere. 


We  mnst  now  caU  attention  to  another  point  in  connection  with 
Amnesia  and  Apbaein  which  is  of  great  importance  from  the  point  of 
yiew  of  rejfional  diagnosis. 

The  condition  of  Amnesia  may  merge  by  ineeneible  gradations  into 
one  of  Aphasia — »o  that  tlie  latter  state  with  certain  extra  pecu- 
liarities, may  at  times  resi^lt  from  a  lesion  situated  altogether  away 
from  the  third  left  frontal  gyms»  if,  as  we  at  present  suprKJBe,  the 
region  in  which  lesions  have  the  greatest  tendency  to  produce  one  or 
other  of  the  forms  of  Amnesia  is  that  lying  around  the  posterior 
extremity  of  the  left  Sylvian  fissure. 

Tliis  may  be  easily  understood.  Suppose  a  person  to  be  suffering 
from  a  defectire  activity  of  the  Auditory  Word  Centre,  so  thatNamea 
cannot  be  recalled  'voluntarily'  or  by  'association/  There  would 
from  this  cause  he  great  hesitation  and  difficulties  in  the  expression  of 
thought,  both  by  Speech  and  Writing.  But  suppose  this  mere  defective 
activity  were  to  be  replaced  by  actual  destruction  of  the  left  Auditory 
Word  Centre,  words  could  then,  of  course,  neither  be  recalled  volun- 
tarily nor  by  association ;  and,  still  further,  spoken  words  could  not 
be  perceived,  and  consequently  could  not  be  imitated.  An  individual 
thus  affected  would  neither  be  able  to  Speak  nor  to  Write,  that  is  he 
would  be  completely  A  phasic — with  the  superadded  peculiarity 
that  ho  would  not  readily  comprehend  si>okeu  and  perhajja  written 
language.  The  latter  ability  might  persist  to  some  extent,  because 
the  molecular  equilibrium  of  the  Auditory  Word  Centre  and  of  the 
related  Visual  Centre  of  the  opposite  Hemisphere  might  not  be  suffi- 
ciently disturbed  to  prevent  all  apprehension  of  spoken  or  of  written 
symbols.  We  might,  in  fact,  have  in  snch  a  case  the  production  of  % 
complex  Aphasic  condition  almost  precisely  similar  to  that  met  with 
in  a  girl  whose  case  was  recorded  by  Bazire,  or  even  of  one  recorded  by 
the  writer  ('  The  Brain  as  an  Organ  of  Mind,'  pp.  653  and  655) — yet 
BQch  an  Aphakic  condition  might,  and  would  probably,  have  been 
caused  by  a  lesion  far  away  from  the  third  left  frontal  gyrus  (Fig, 
7,  «}.  It  might  be  only  needful  for  it  to  destroy  the  hinder  part  of 
the  left  upper  temporal  convolution  (Fig.  7,  c). 

From  what  has  been  said  above,  it  would  scom  to  follow  in  the 
plainest  way  that  ordinary  typical  Aphasia  onght  also  to  result 
from  destructive  disease  situated  anywhere  between  the  Auditory  Word 
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C«Dtro,  and  the  Klnnestlietic  Word  Centre  ia  the  third  frontal  con- 
Tolatiou — that  is,  from  any  lesion  which  destroys  the  commissaral 
channels  between  these  two  centres  in  any  part  of  their  conrse  (Fig. 
7,  b).  This  from  the  point  of  view  of  'cerebral  localisation*  is  a 
niMt  important  conclusion,  necessitating  a  considerable  change  of 
doctrine  in  regard  to  the  pathogenesis  of  Aphasia. 

Scrpposing  the  most  important  part  of  the  Auditory  Centre  to  be 
cilBaied  near  the  posterior  end  of  the  fissure  of  Sylvias  (possibly  in 
the  upper  temporal  convolution),  then  the  conclusion  I  have  arrived  at 
ia  that  complete  Aphasia  may  result  from  a  lesion  there,  from  a  lesion 
in  any  part  of  the  commissural  tract  between  this  centre  and  the 
Kinieatbetic  Speech  Centre,  as  well  as  from  a  lesion  in  this  latter 
cmtre  itself  in  the  third  frontal  convolution  (Fig.  7).  I  would 
fiirtbcr  maintain,  that  a  lesion  which  destroys  these  commissural  fibres 
in  any  part  of  their  course  should  produce  an  Aphasia  of  a  typical  kind, 
in  no  way  difl'cring  from  that  caused  by  destruction  of  the  Kinxsthetic 
Centre  itaolf  in  the  third  frontal  convolution. 


Paa.  7.  DuoMAM  •aowino  raa  pomibli  location  or  an  ApsAaiA-PBODuaNo 
■  11IIII,  Brraxa  ta  tbb  KauanuMi'ic  CsNTiui  (a),  in  thb  AiJDiTOJir  Ccrrtta  (c), 
oa  otvianH}  nu  coiooiaaau.  Fxaaas  aiTwuui   thkh  {b)  im  ant  part  or 
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It  will  be  for  fntnre  workers  to  decide  whether  clinico-pathological 
midaict  will  support  this  view  or  not.  It  is  one  which  is  not  at  all 
iniiieated  by  the  ricws  of  Hughlings  Jackson  since  he  supposes  that 
(c)  IB  a  motor  centre  wherein  words  are  primarily  revived  in  thought 
in  the  form  of  faint  or  'suppressed  articulations.'  The  cstablish- 
mcBt  of  the  extra  localisations  for  Aphasia  in  situations  (£)  or  (c) 
would,  therefore,  strongly  tend  to  support  my  doctrines  as  opposed  to 
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thoso  which  he  puts  forward  in  cxplftnation  of  the  Aphasic  BtAte. 
The  evidence  at  present  existing  in  support  of  these  extra  locatisations 
is  hy  no  means  inconsiderable  (see  ecction  on  'Lesions  in  the 
Holandic   Region*). 

Aphemia  (that  is,  mere  loss  of  speech)  coald  not  be  prodnoed  bj 
a  lesion  in  this  posterior  Sylvian  region  of  the  brain,  although  poro 
Agraphia  accompanied  by  *  word-blindness*  might  result  from  a 
lesion  of  the  left  Visual  Word  Centre — a  combination  of  defecta  pro* 
sentcd  by  u  patient  now  under  my  care.  The  reason  why  mere 
Aphemia  cotiUl  not  result  from  a  lesion  of  the  Auditory  Word  Centre 
productive  of  '  word-deafness  '  is  due  to  the  fact  that  a  destruction  of 
this  centre  would  prevent  tbo  revival  of  words  in  thought  which  is  a 
process  that  must  precede  spontaneous  writing.  Thus  the  double  con- 
dition Aphasia  (or  an  approximate  state  in  which  imitative  writing 
only  is  possible)^  would  necessarily  result,  instead  of  the  more  special 
Aphemic  state. 

From  what  has  been  said  above,  it  will  be  seen  that  a  general  law 
may  be  provisionally  formulated,  as  a  working  hypothesis,  viz., 
that  the  tendency  to  mental  impairment  with  Aphasia^ 
and  the  degree  of  such  impairment,  will,  other  things 
being  equal,  increase  as  lesions  of  the  left  Hemisphere, 
which  produce  Aphasia,  recede  in  site  from  the  third 
frontal  convolution  and  approach  the  occipital 
lobe. 

Owing  to  the  very  varied  way  in  which  the  several  kinds  of  defect 
in  the  power  of  intellectual  expression  by  Speech  and  Writing  are 
combined  in  different  cases,  and  yet  owing,  also,  to  the  importance  of 
exactly  determining  tlie  nature  of  the  combinations  presented,  it  will 
be  seen  to  be  highly  desirable,  if  we  are  to  frame  a  correct  regional 
diagnosis,  to  submit  all  snch  cases  to  a  complete  examination  in 
accordance  with  some  uniform  and  definite  scheme.  By  adopting 
SHch  a  course  we  may  ascertain  pretty  accurately  the  nature  of  the 
disabilities  from  which  our  patient  is  suffering;  and,  at  the  same  time, 
those  who  are  not  accustomed  to  make  such  examinationa  may  more 
readily  assure  themselves  that  no  important  points,  which  ought  to 
receive  their  attention,  have  been  accidentally  passed  over.  It  is 
found  only  too  often  that  in  reports  of  different  cases  of  an  Aphaac 
or  of  nn  Amnesic  typo,  the  condition  of  the  patient  in  reference  to  one, 
two,  or  perhaps  several  important  points,  receives  no  mention  at  all  ; 
and  thus  for  lack  of  information  positive  or  negative  in  regard  to  this 
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or  thftt  capacity,  the  record  of  tko  cuse  is  greatly  dimiDisbed  ia  value 
for  ail  scieutific  purposes. 

Soch  a  scheme  I  now  append.  It  is  based  upon  the  physiological 
tiews  in  regard  to  Speech  DefecU  which  have  been  above  expressed  ; 
but  itis,  1  believe,  sufficiently  comprehensive  to  bring  ont  all  the  facta 
which  it  is  important  to  ascertain  in  reference  to  such  cases,  so  far  aa 
our  knowledge  at  present  takes  us.  It  has  been  used  for  the  last 
four  or  five  years  by  my  Honse-Physicians  in  University  College 
HoapiUl. 

8CH£liA  FOB  THE  EXAMINATION  OF  APHASIC  AND  AMNESIC 

PEfiSONS. 


Auditory  Perceptive  Centre,  with  its  afferent  and  efferent  fibres. 

$.  App«outioaof  VoaS  Muaio.  Uuefr  ^"^ 

(ia)  Imitatire. 
(fr)  AjMociaCionftit. 

(Bepotition  of  nnmcrala. 


4,  Speech 


^      .__ Tolextih«J\tneiioHalafiif>it*f^f 

alphabet,  daja  of  wook,  \  (he  Cemtre  ami  of  Um  efferent  JlCreM, 
Ac.) 
Xc)  SpoDtaneoiii. 


Visual  Perceptive  Centre,  with  its  afferent  and  efferent  fibres. 
I.  Sight — good  or  bad  P  ^ 

3-  CocDprttbeoaioo  of    printed  or  written 
Words. 

S.  B«0Offuition    of    numerals   or  Letters,  Tofe»l  ihe/ttneiionat  netipifif  of 

(As  iotlge'l  by  ability  to  point  thom    ■itff'fteMt  Jibrca  aad  of  tke  Centre 


out.) 

4»  Beoognitioaof  oommoa  objects. 
&  Beoognition    of    piotnrea    of    common 
objects. 

'(a)  Imitatire.    (Copying    of 
ntunerals  or  lottora,  or 
'traosfer  oopying'    of 
lettora  or  words.) 
(h)  Aaaociational. 
^(r)  Spont^Luoooa. 


<L  Writing* 


iUetf. 


To  te*i  lhej\imefu}»al  oeftn'/y  of 
'  the  Centre  amd  ofitt  efferent  fibre*. 


Conunissores   between  the   Auditory   and   the  Visual   Centres 
(Visuo-auditory  and  Andito-visual). 


(1) 


]  Naming  at  aij^ht  oommoa  objecto,  nomerals,  lottera,  or  words. 
(Reading  aloud. 


(2.)       Writing  from  dictation,  nnmerals,  letters,  words,  or  propoBitions. 

After  what  has  been  already  eaid  this  schema  will  require  do  ex- 
tion  60  far  as  its  general  purpose  is  concerned  ;  some  few 
ents  as  regards  special  points  will,  however,  be  desirable. 
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Where  spontaneous  (or  '  Tolonturj  *)  speech  or  writing  is  either 
absent  or  greatly  impaired,  the  capacity  which  remains  for  exciting 
these  actii  by  strong  trains  of  association  may  be  tested,  by  making  the 
patient  repeat  or  write  the  common  nnmerals,  up  to  ten  or  twenty;  or 
the  letters  of  the  alphabet,  after  initial  prompting ;  or  else  some  form 
<»f  words  which  he  is  likely  to  have  known  by  heart — the  Lord't 
prayer,  for  iustance. 

It  will  often  be  found  that  great  differences  exist  between  the 
patient's  power  of  reading  or  writing  figures  and  letters  respectively; 
he  may  often  be  able  to  read  or  write  numerals,  whilst  he  cannot  do 
tho  samo  with  letters.  Tliis  diflfcronce  probably  depends  npon  the 
fact  that  there  are  only  nine  simple  numerals,  whilst  there  are 
twenty-six  letters  in  the  alphabet.  Tlie  patient's  knowledge  of  or 
ability  to  deal  vrith  figures  may,  therefore,  have  become  more  deeply 
graven  and  automatic,  than  it  is  for  letters. 

Where  patients  cannot  write  spontaneously  and  we  wish  to  test 
their  ability  to  copy,  tliis  may  be  done  at  first  by  writing  certain 
loiters  or  words  end  bidding  the  patient  copy  them.  If  he  is  able  to 
do  this,  he  may  then  be  tested  with  a  more  difficult  task.  He  may  be 
shown  a  printed  word  or  sentence,  and  asked  to  copy  it  in  writing 
characters — a  process  which  for  the  sake  of  brevity  is  spoken  of  aa 
'  transfer  copying.* 

A  little  reflection  will  make  it  probable  that  there  must  be  two  sets 
of  commissures  between  the  Auditory  and  the  Visual  Word  Centres  ; 
tho  one  for  transmitting  stimuli  from  the  Visual  to  tho  Auditory- 
Centres  (visuo-auditory  fibres),  as  in  tho  acts  of  reading  aload 
or  naming  at  sight ;  the  other  for  conveying  impressions  in  the  oppo- 
site direction,  i>.,  from  the  Auditory  to  the  Visual  Centres  (audi to- 
visual  fibres),  as  in  the  act  of  writing  from  dictation.  There  are 
good  cUnico-pathological  reasons  for  believing  that  there  are  really 
two  distinct  sets  of  fibres  and  not  one  set  conveying  impressions  now 
in  one  direction  and  now  in  another.  I  have  recorded  one  case  of 
amnesia  in  which  both  sets  of  fibres,  judging  from  clinical  evidence^ 
seem  to  be  damaged :  Broadbeut  has  published  one,  in  which  it 
seems  probable  that  the  visuo-auditory  fibres  only  were  damaged  ; 
whilst  a  former  pupil.  Dr.  Bingley,  has  submitted  the  notes  of  a  case 
to  me  in  which  it  would  seem  that  the  visuo-auditory  fibres  were 
intact,  whilst  the  andito-visnal  fibres  were  cut  across  or  otherwise 
damaged  (*  Brain,'  Jany.  1886). 

It  seems  highly  probable  that  in  the  majority  of  cases,  tho  order 
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«f  events  in  reading  alond  or  in  writing  from  dictation  is  snch  as  I 
liave  above  indicated.  Thas,  in  reading  aload,  the  stimalation  of  tho 
Visual  Centre  rouses,  by  waj  of  Uie  Yiauo-auditory  commissure,  re- 
lated portions  of  the  Auditory  Centre  and  from  it^  as  a  general  rale, 
incitatioDs  pass  to  the  Kinicsthetic  Speech  Centres.  Some  cases  of 
•peecb  defect  are,  however,  scarcely  explicable  except  upon  the  sap- 
pocition  that  Vit>ual  incitations  may  at  times  ptiAS  direct  to  the 
Klnjesthetic  Speech  Centres  during  the  act  of  reading  aloud.  I  have 
eUewhere  quot<>d  and  referred  to  cases  of  this  kind  (*  Brain  as  an 
Oi^mn  of  Mind/  pp.  624,  644). 

Agaio,  in  writing  from  dictation  the  ordinary  process  seems  to  be 
what  has  been  indicated  above,  namely,  that  the  stimulation  of  the 
Anditory  Centre  rouses,  by  way  of  the  audito-visual  commissure,  re- 
Imted  portions  of  the  Visual  Centre,  and  that  from  this,  incitations 
paas  to  the  Kinesthetic  Centres  in  relation  witli  Writing  movements. 
In  exceptional  cases,  however,  it  seems  to  be  possible  that  stimuli  may 
paM  direct  from  the  Auditory  Centre  to  the  Kinu-slhetic  Centre  in 
reUtJon  with  writing  movements.  How  else  are  we  to  explain  a  re- 
markable case  of  Westphal*s,  quoted  in  abstract  by  Kussmaul  ?  Of 
tikii  patient  it  is  said:—"  lie  could  write  very  well  from  dictation, 
Imt  abortly  after  he  was  unable  to  read  the  words  he  had  written,  and 
hm  suffered  in  general  from  complete  alexia  [t>.,  inability  to  compre- 
written  symbols].  By  means  of  a  stratagem,  however,  as  he 
very  clc&rly  explained,  bo  succeeded  in  reading  the  word  he 
written  from  dictation  upon  the  tablet.  He  passed  his  finger 
orer  each  letter  of  the  written  word,  as  if  he  were  writing  it  again, 
mad  read  it  while  so  doing.  Ue  then  mode  a  sort  of  calculation  and 
coonted  off  the  sum  of  the  separate  letters."  It  is  unfortunate  that 
VB  are  not  told  whether  this  patient  could  copy  writing  ;  seeing  that 
he  was  unable  to  comprehend  written  characters  the  probability  is  that 
2ia  oould  not,  and  the  same  fact  would  make  it  highly  improbable 
ihaX  his  Kinicsthetic  Centre  for  writing  could  have  been  eBectively 
•tiimlstod  from  snch  a  very  defective  Visual  Word  Centre  ;  and  if 
thst  were  so,  we  should  bo  compelled  to  assume  that  it  must  have 
been  ctimnlated  directly  by  the  Auditory  Centre.  This  latter  suppo- 
•kiob  Mem*  to  be  strengthened  by  what  is  said  concerning  the 
atnla^ea  by  which  alone  be  could  read  what  he  hail  just  written^ 
During  this  stratagem,  it  would  appear,  that  the  reverse  process  was 
executed  ;  that  is,  the  Kinoesthetic  Impressions  from  the  Writing 
Jlorements  which  be  repeated,  probably  roused  related  parts  of  the 
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Auditory  Word  Centre,  and  the  reTival  of  activity  in  them  was  fol- 
lowed by  the  production  of  Speech-moveraents  in  the  ordinary  way. 

In  regard  to  some  of  the  principal  difitinctiuns  met  with 
between  different  cases  of  Amnesia^  a  few  general  tcntativo 
remarks  may  here  bo  made. 

In  the  slighter  forms  of  Amnesia  patients  experience  a  difficulty  in 
recalling  the  names  of  persons,  places  and  things,  or  they  misapply 
them.  It  is  rarer  to  find  such  defects  extending  to  substantives 
generally,  and  to  other  parts  of  speech.  It  is  the'most  'special* 
associations  which  are  tlic  first  to  show  signs  of  weakness  or  failure. 
It  is  reasonable  to  suppose  that  the  seat  of  all  such  associations  would 
be  in  the  Perceptive  Centres, 

With  other  parts  of  speech  the  case  may  be  quite  different.  As 
Broadbent  truly  observes  (*  Med.  Chirurg,  Trans.,'  1872,  p.  192), 
"  Words  other  than  names,  such  as  adjectives,  verbs,  etc.,  constituting 
the  framework  of  a  sentence  or  proposition,  stand  on  a  different  foot- 
ing ;  they  are  not  associated  with  and  tied  down  by  visual,  tactual, 
and  other  perceptions.      Tlicir  use  implies  a  previous  knowledge  of 

words  as  names,  and  marks  a  step  beyond  the  act  of  naming 

They  are  not  substantive  intellectual  symbols,  but  intellectual  agents, 
instruments  and  products  of  intellect  in  action,  not  presentations 
impressed  upon  it.  It  is  with  respect  to  this  class  of  words  that  it 
may  be  strictly  said  that  '  we  think  in  woi-ds,'  for  we  often  think  [in 
part]  in  revived  visual  iniiiressions  not  reduced  in  words.  The  convo- 
lutions concerned  in  their  employment,  will  be  such  as  arc  the  scat  of 
the  intellectual  operations." 

Even  thongh  we  do  not  quite  agree  with  Broadbent  in  supposing 
that  Intellectual  Action  and  its  Centres  can  be  so  distinctly  separated 
from  Perceptive  Action  and  its  Centres;  or,  in  regard  to  the  divisions 
which  he  seeks  to  establish  between  these  modes  of  activity  ;  or,  with 
his  explanation  of  the  process  of  naming — still  we  cannot  help  think- 
ing that  what  ho  says  above  is  very  suggebtive  in  regard  to  possible 
differences  of  sent  in  the  organic  substrata  for  Words,  according  as 
they  do  or  do  not  denote  external  objects.  It  is  reasonable  to  sup- 
pose that  names  of  objects  might  be  in  more  immediate  relation  with 
Perceptive  Centres  ;  whilst  general  and  abstract  nouns  and  other  parts 
of  Speech  would  be  much  more  intimately  associated  with  regions 
where  perceptive  processes  become  merged  into  more  complex,  abstract, 
and  strictly  Intellectual  Operations. 

If  this  difitiuctiou  be  a  good  and  yalid  one,  and  if  the  inability  to 
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rpeall  n&nics,  or  the  mlscAlling  of  persons,  things,  or  places,  aro  to  bo 
eon«idere(l  as  defects  going  with  injarles  to  or  altered  states  of  Per- 
oeptire  Centres^  we  can  easily  nndergtand  that  they  may  exist  with 
comparatively  slight  impairment  of  Intellcctaal  Activity.  And  this 
is  foond  to  be  the  case. 

On  the  other  hand,  tho  moro  extreme  forms  of  Amnesia,  in  which 
wholly  irrelevant  propositions  or  a  mere  jnmblo  of  words  are  uttered, 
are  more  likely  to  be  associated  with  marked  impairment  of  Intellec- 
toa]  Power — to  be  dependent,  in  short,  upon  inju-ies  or  altered  states 
of  parta  of  the  Brain  more  specially  eonccmod  with  snch  modes  of 
activity.  We  know  nothing  from  clinico-pathological  evidence  on 
this  subject,  at  present ;  hence  the  importance  of  a  careful  and 
thorough  examination,  both  daring  life  and  after  death,  of  any  well 
marked  and  subseqaently  fatal  cases  belonging  to  this  category. 

The  process  of  Thought  seems  to  b«  in  a  measure  independent  of 
the  Words  in  which  tho  thought  is  expressed,  so  that  perhaps  we 
think  in  words  somewhat  less  than  is  generally  supposed.  Its  partial 
tud^pendence  appears  indicated  by  the  very  fact  that  wu  *  select '  our 
exprenions.  Thna,  according  to  the  different  sha^les  of  meaning 
•ought  to  be  conveyed  in  oar  propositions,  we  often  delibcratively 
weigh  or  *  select/  the  abstract  nouns,  adjectives,  and  rerbn,  that  we 
dei'm  most  expedient  for  the  complete  communication  of  our  thoughts 
to  others.  The  process  by  which  such  words  are  associated  with  oar 
tboughti,  seems  to  be  a  little  less  automatic  than  that  by  which  ex- 
ternal objects,  or  the  *  ideas  '  of  each  objects,  associate  themselves  with 
worda. 

In  the  '  inco-ordinato  '  dofccta  of  different  grades  (that  is,  where 
mistakes  in  words  aro  made),  the  defective  association  occurs  either 
ID  the  Perceptive  Centres  alone,  or  in  these  as  well  as  in  the  parts 
principally  concerned  with  more  abstract  Intellectual  Operations.  In 
the  ktter  cases,  Speech  may  bo  reduced  to  a  mere  meaningless  jabber 
of  misplaced  words ;  or  else  to  a  meaningless  string  of  articalate 
•oamis  not  representing  Words  at  all.  These  are  the  most  extreme 
Ibnns  of  soch  defects,  and  they  aro  mncb  rarer  than  the  many  minor 
Ibnns  of  {^ech  defects. 

In  one  class  of  cases,  the  person  whose  Hpcech  is  reduced  to  a  mere 
■cmninglefis  jabber,  also  does  not  understand  what  is  said  to  him; 
whilst  in  another,  though  only  himsi-lf  able  to  utter  a  senseless 
gibberish,  the  aSvcted  person  may  clearly  understand  everything  that 
m  said  to  him.      In  the  former  class  there  is  a  profound  mental  de- 
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feet ;  in  the  latter  there  may  be  little  or  no  mental  defect,  sneh 
patients  being  often  able  to  write  correctlf,  and  thoroughl/  under- 
stand  what  they  read. 

Similarly  extreme  defects  are  also  noted  at  tiine<)  in  the  patient's 
power  of  oxpro&sing  his  thoughts  bj  means  of  Writing.  In  eomo 
cases  the  power  of  writing  is  reduced  to  the  production  of  a  mero 
meaningless  assemblage  of  letters,  whilst  there  is  at  the  same  time  tax 
inability  to  comprehend  written  or  printed  words.  In  other  cases  this 
latter  peculiarity  may  be  absent. 

How  far  defocts  in  the  action  of  the  Kinresthotic  Word  Centres  in 
connection  with  Speech  and  Writing  respectively,  or  some  defective 
association  between  them  and  the  corresponding  Anditory  or  Visaal 
Word  Centres,  may  be  the  cause  of  some  of  these  extremely  inco- 
ordinate defects  in  Speech  and  Writing,  it  is  difficult  to  say,  bat  it 
may  be  well  to  bear  such  disordered  conditions  or  relations  in  mind  as 
possible  causes. 

Much  more  work  is  needed  before  we  shall  be  in  a  position  to  ex- 
press a  positive  opinion  upon  this  and  upon  many  other  points  in 
connection  with  Amnesia,  but  we  feel  assured  that  the  careful  investi- 
gation of  such  coses  during  life,  so  as  to  be  able  to  come  to  an  acca- 
rate  diagnosis  as  to  the  exact  nature  of  the  defects  existing  (so  far  as 
this  may  be  possible)  ;  together  with  a  precise  determination  of  the 
seat  of  lesion  in  fatal  cases,  will  ultimately  enable  as  to  make  real 
progress  in  a  task  of  extreme  difficulty — that  is,  in  the  endeavour  to 
ascertain  what  kind  of  functions  are  principally  carried  on  in  different 
regions  of  the  cerebral  cortex. 


VI.    CONTROL  OVER  SPHINCTERS. 

The  absence  of  control  over  sphincters  is  a  sign  of  comparatively 
small  localising  value.  It  is  a  condition  rarely  met  with  where 
disease  exists  only  in  one  hemisphere,  unless  the  disease  be  of  such  a 
natare  as  to  produce  great  increase  of  intro-cranial  pressure,  and  con- 
sequently such  An  interference  with  the  functions  of  both  hemispheres 
as  to  lead  to  distinct  mental  impairment.  In  cases  of  this  type  it 
umy  be  met  with. 

Again,  it  is  frequently  present  where  structural  disease  coexists  in 
both  hemispheres,  or  (what  amounts  to  almost  the  same  thing) 
where  disease  exists  in  the  motor  tracts  on  each  side  of  the  middle 
line  in  affections  either  of  the  pons  Varolii  or  of  the  medulla 
oblongata. 
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ThnS|  this  si^  is  met  with  in  brain  disease  either  (a)  where  the 
indiridual  ie  in  s  condition  so  obtuse  as  not  to  heed  his  natural  wants, 
or  not  to  feel  called  upon  to  exercise  anj  control  over  them  ;  or  ebe 
(h)  in  cases  in  which,  though  he  may  be  folly  sensible,  he  la  unable  to 
exercise  adequate  cerebral  control  over  the  spinal  centres  connected 
with  the  bladder  and  rectum,  because  of  some  morbid  implication  of 
the  cerebral  motor  tracts  on  both  sides. 

Of  course  what  is  above  said  has  reference  to  cases  in  which  all 
•jrmptoma  of  coma  and  insensibility  have  cither  been  absent  or,  if 
previoasly  existent,  hare  passed  away. 

The  only  exceptions  to  these  rules  which  I  hare  erer  met  with, 
hare  been  two  coses  in  which  after  death  similar  lesions  were  found, 
Tiz.,  haemorrhage  into  one  of  tlie  optic   thalami. 


Vn.  DIFFICULTISS  IN  BEGLXTTIXIOK. 
As  a  rule,  difBculties  in  deglutition  occurring  in  the  course  of  brain 
disease,  would  point  distinctly  to  an  implication  either  of  the  pona 
Varolii  or  of  the  medulla  oblongata.  The  interference  with  the 
fmictioDS  of  these  parts  may  be  eitber  direct  or  indirect;  that  is,  duo 
to  leciona  actually  situated  therein,  or  else  to  lesions  iu  other  parts 
wbich  cause  an  undue  pressure  upon  the  pons  or  the  bulb. 


VnL    CEPHALALGIA  AND  VOMITING. 

The  localising  value  of  Ct'pJtalalgia  is  very  indefinite. 

When  occurring  as  a  result  of  organic  disease,  marked  and  per- 
sistent cephalalgia  is  met  with  principally  in  association  either  with  a 
mc  fungi  lis,  or  with  a  new  growth  of  some  kind  within  the  cranium. 

In  the  case  of  meningitis  it  may  bo  either  a  Icpto-ueniogitis  or  a 
paeliy-meningitis  ;  iu  the  former  cose,  the  headocbo  that  may  be  met 
with  has  no  localising  raioe ;  whilst  iu  tbe  latter,  both  the  morbid  pro* 
«tM  aad  the  severe  and  more  or  less  constant  pain  with  which  it  is 
oA«n  anociated  are,  in  the  majority  of  cases,  similarly  lucalibcd.  The 
DKwi  frequent  instances  of  this  occur  in  the  pachymeningitis  asso- 
ciated with  ayphilis. 

In  regard  to  the  association  of  cephalalgia  with  tumour  of  the 
brain,  it  may  be  stated  first  of  all  in  general  terms  that  headache  is 
fl{il  to  be  most  marked  where  the  new  growths  either  actually  involve 
or  iliaiinctly  press  npon  some  portions  of  the  meninges.    It  is  not 
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necessary  tbat  tbo  growth  should  itself  touch  tho  meninges  in  order 
to  produce  tliis  result ;    it  snffices  for  them  {f.g..,  the  tentoram)  to  be 
pat  upon  the  stretch  by  the  bulging  of  brain  tissne  caused  by  some 
subjacent  growth.      This  occurs  not  unfrequently  in  cases  of  tomou^H 
of  the  cerebrum  and  of  the  cerebellum.  ^B 

In  other  cases  the  pain  associated  with  tumour  of  the  brain  may  be 
rather  an  indirect  result  of  a  general  increase  of  intra-cranial  pi 
sure  ;  and    then   its  localisation  may  be  variable,  or  at  all   event 
show  no  constant  relations  with  the  seat  of  the  tumour.    For  instan* 
although  in  many  cases  of  tumour  of  the  cerebellum  it  happens  that' 
severe  occipital  headache  shows  itself  as  a  prominent  symptom,  it  also 
happens  in  some  cases  of  this   disease,  that  pain  in  the  occipital 
region  has  been   absent,  though  a  severe  pain  in  the  frontal  region 
has  been  constantly  present. 

In  some  rare  cases  where  internal  parts  of  the  cerebrum  have  been 
the  scat  of  tho  new  growth,  and  where  tho  growth  does  not  attain 
any  very  great  size,  it  may  run  its  course  without  the  occurrence 
of  any  marked  cephalalgia. 

The  Vumiling  of  cerebral  diseaso  frequently  presents  itself  wil 
distinctive  characters.  It  is  often  sudden  and  abnipt,  the  contei 
of  the  stomach  being  quickly  voided  without  much,  if  any,  preliminary 
retching  or  nausea  ;  it  may  occur  at  altogether  irregular  times^  rather 
than  at  some  regular  period  after  ingestion  of  food  ;  and,  lastly,  in 
cases  where  headache  coexists,  it  is  very  apt  to  be  associated  with 
exacerbations  of  this — especially  with  those  exacerbations  which,  in 
cases  of  intra-cranial  new  growth,  are  so  prone  to  occur  on  awaking 
in  the  moniing. 

Vomiting  is  also  a  symptom  which  has  no  distinct  localising  value. 
It  is  apt  to  be  associated  with  the  presence  of  tumours  in  all  parts  of 
tht  intracranial  cavity,  though  this  symptom  is  more  especially 
common  whore  the  new  growth  is  situated  beneath  the  tentoriuiu — 
either  in  the  cerebellum,  the  pons,  or  the  medulla  oblongata.  Where 
it  occurs  in  connection  with  various  forms  of  meningitis,  which  is  not 
nnfrequently  the  case,  no  localising  value  attaches  to  it  beyond  what 
16  indicated  by  the  name  of  the  afi'cction.  ^H 

Apart  from  the  period  of  onset,  when  it  is  of  common  occnrreno^^ 
vomiting  is  rarely  met  with  in  association  with  hwmorrhago  or  soften- 
ing of  the  brain,  unless  these  lesions  exist  in  the  pons  or  in 
medulla  oblongata. 
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IX,    OPTIC  NEURITIS  AND  OPTIC  ATROPHY. 

Optic  netiritt*.   Although   a    sign   of   the  highest   importAace   in 

l>rAis  disease,  is  one  which  is  quite  devoid  of  localising  value.     The 

,       nearest  Approximation  to  sach  a  valac  is  denvable  from  the  opinion 

«ot4?rtained  by  many  that  some  forms  of  it  are  especially  prone  to  be 

I       induced  in  association  with   a  basal   meningitis — the  optic  nenritis 

^^^nng  supposed  to  be  set  up  by  a  *  descending  neuritis.'     But  even  the 

^Hsxtreme  advocates  of  such  a  view  are  compelled  to  admit  that  optic 

"       Tieantts  may  coexist  with  tumour  or  abscess  in  any  part  of  the  brain, 

And  that  these  are  its  common  primary  causes.  They  believe,  however, 

that  such  A  primary  cause  is,  at  some  stage  of  its  existence,  apt  to  be 

■Mociated  with  more  or  less  of  basal  meningitis,  and  that  this  is  the 

ineximatc  cause  of  the  optic  neuritis  which  follows. 

Thia  18  not  the  place  to  enter  into  any  discussion  of  the  many 
^Ktlieoriea  which  have  been  put  forward  in  regard  to  the  causation  of 
^H«ptic  neuritis.  We  would  only  say  that  one  form  of  the  condition, 
^B-iriz.,  that  known  aa  *  choked  disc '  seems  to  be  often  caused  by  extreme 
^Bneehoiucai  congestion  of  the  optic  disc  ;  and  that  this  form  cannot 
^P  ftlwaya  be  discriminated  during  life,  with  the  opthalmoscopc,  from 
others  which  may  have  a  more  distinctly  inflammatory  mode  of  origin. 
Tumours,  abscesses  and  other  adventitious  products  within  the 
craninm,  which  cause  more  or  less  excess  of  intra-cranial  pressure 
may  entail,  in  one  or  other  mode,  a  mechanical  congestion  of  the 
optic  nerves.  This  may  occur  early  or  late  ;  it  may  be  comparatively 
transitory  or  permanent. 

Similarly,  optic  neuritis  may  be  an  early  or  a  late  sign  associated 
vith  intra-craniol  new  growth  ;  it  may  be  transitory,  may  persist  till 
dtmth,  or  may  gradually  change  into  a  condition  of  white  atrophy. 

White  Atrophy  of  the  Optic  Discs  is  also  a  sign  that  bus  no 
localising  value  in  brain  disease.  As  above  indicated,  it  is  often  a 
remainder,  or  rather  a  sequence,  of  a  post  and  well-marked  optic 
neuritis. 
^^  lu  other  cases  it  is  not  preceded  by  optic  nenritis,  and  shows 
^Bitaeir  as  a  primary  atrophic  process,  springing  np  in  one  or  both 
^Hcfiiic  discs.  Such  primary  atrophies  of  the  optic  discs  are,  perhaps, 
^P  iBOtt  commonly  caused  by  processes  of  sclerosis,  in  association  with 
cuniUr  processes  in  the  cord  or  brain  (locomotor  ataxy  or  diasemi- 
BAtcd  sclerosis). 

Ooctfiionally  on  atrophic  process  of  thifi  kind  occnrs  in  the  optic 
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nerves,  one  or  botli,  aa  an  isolated  phenomenon,  that  is  unassociat 
with  similar  processes  elsewhere. 


X.  AJCAUBOSIS,  AMBLYOPIA.  HEUIOFIA,  AND  DIPLOPIA. 
(1).  Amaurosis  is,  for  the  most  part,  a  seqncnce  of  optic  neuritis,  or 

ft  result  of  secondary  sclerosis,  or  of  some  primary  atrophic  process 
inrading  the  optic  nerves,  such  as  we  hare  referred  to  in  the  lost 
BMiion.  From  what  has  been  there  said,  it  will  be  seen  that  this  is  a 
sign  having  a  very  low  localising  value. 

(2).  Amblyopia  may  occur  in  both  eyes  as  a  mere  weakening  of 
siglit  associated  with  generally  impaired  health.  In  such  cases  it  may, 
therefore,  be  altogether  independent  of  intra-cranial  disease. 

Where  optic  neuritis  has  existed  long,  and  in  such  a  degree  as  to 
lead  on  to  the  sequence  of  optic  atrophy,  there  must^  of  course,  bo 
periods  of  comparatively  weakening  sight,  as  the  degeneration  pro- 
gresses and  before  vision  is  completely  lost.  Horc,  again,  the 
amblyopia  is  as  devoid  of  localising  value  as  was  the  precursory  optic 
nearitis. 

IJnUateral  amblyopia  has,  however^  a  very  distinct  localising  value 
when  it  is  associated  with  a  homia.uic6thesia  of  the  same  side  of  the 
body.  Tliis  condition  of  things  is  met  with  in  what  is  called  cere- 
bral homiansBsthesia,  a  state  that  will  be  presently  described, 
which  ig  due  either  to  stnictural  or  to  functional  disease  in  the 
posterior  third  of  the  hinder  segment  of  the  opposite  internal  capsule 
(see  p.  152).  With  this  form  of  amblyopia,  ophthalmoscopic  exami- 
nation shows  no  changes  in  the  funiluij  of  the  eye  ;  and  the  pupil 
remains  sensitive  to  light,  because  the  defect  occurs  in  the  visual  tract 
beyond  Uie  corpora  quadrigemina,  and  these  contain  the  re^ex  centres 
upon  which  the  activity  of  the  pupil  depends. 

This  crossed  amblyopia  occurs  in  different  cases  with  varying 
degrees  of  intensity,  whether  it  be  the  result  of  structural  lesion  or  of 
a  mere  functional  disturbanco  in  the  region  indicated.  It  is,  more- 
over, especially  worthy  of  note  that  precisely  the  same  kind  or  range 
of  defect  may  occur  in  each  set  of  cases  ;  and  consequently,  so  far  as 
the  mere  amblyopia  is  concerned,  it  furnishes  no  ground  for  distin- 
guishing between  the  hemianesthesia  of  structural  and  that  of 
functional  origin. 

Tbc  phenomena  presentod  in  these  cases  have  been  thus  deecribcd 
by  Charcot. 

(a).  More  or  less  prononnced  dimmution,  or,  what  is  much  more 
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^UMommoQ,  «Ten  absolute  loss  of  the  risaid  faculty  in  the  eye  on  the 
mune  bide  as  the  hemianaibthosia. 

(b),  A  normal  appearance  when  examined  by  the  ophthalmoscope  of 
the  optic  disc  and  the  retina.  A  comparatiTe  examination  of  the 
faados  on  both  sides,  reveals  no  appreciable  diiTerenco  in  regard  to 
^TB^colarity. 

(c).  Visual  acuity,  when  tested  in  the  ordinary  way,  is  frequently 
found  to  bo  reduced  by  ouo  half  or  even  more. 

(if).  Concentric  and  general  contraction  of  the  visaal  field,  com- 
nonly  exists. 

(e).  Lastly^  there  is  also  a  concentric  and  general  contraction  of  the 
mual  field  for  colonrs.  It  has  been  ascertained  by  Laiidolt,  however, 
that  this  contraction  of  the  visaal  field  for  colours  occurs  iu  both 
ffye«,  thongh  "  it  is  incomparably  more  pronounced  in  the  eye  cor- 
responding to  the  side  affected  with  anaesthesia."  This  peculiarity 
waa  firvt  found  to  hold  good  for  the  functional  or  '  hysterical '  form  of 
the  diseaae ;  bnt  it  has  since  been  ascertained  to  obtain  also  in  coses 
of  cerebral  hemianesthesia  originating  with  organic  lesions. 

In  reference  to  this  last  characti^'ristic  («)  some  explanations,  to  which 
Cliarcot  directs  attention,  are  needful. 

In  the  normal  state  all  parts  of  the  visual  field  are  by  no  means 
equally  endowed  with  colour  perception.  Tlicre  are  some  colours  for 
irhich  the  tIsuoI  field  is  physiologically  more  extensive  than  for 
others,  and  sncb  differences  in  the  relative  extent  of  tlie  several  fields 
Are  oonstaot  in  diilercnt  persons.  Xlius  the  vittual  field  is  always  most 
cxteoATe  for  blue ;  then  come,  in  succession,  yellow,  orange,  red,  and 
gr««0  ;  lastly,  riolct  is  perceived  only  by  the  most  central  parts  of  the 
iciinA. 

In  cerebral  hemiantcsthesia  these  normal  characteristics  regulate  the 
Btode  of  contraction  of  the  visual  field  for  colours ;  so  that  the  circles 
oofresponding  with  the  different  colours  become  concentrically  narrowed, 
and,  therefore,  lead  to  many  variations  in  the  visual  field  for  colours 
in  different  patients,  according  to  the  extent  of  development  of  this 
crossed  amblyopia.  First,  the  circle  for  riolet  becomes  contracted  to 
oothing,  so  that  the  patient  fails  to  perceive  this  colour ;  then,  as  the 
disease  progresses,  green,  red  and  orange  follow  in  turn  ;  the  percep- 
tion of  yellow  and  blue  persisting  until  the  last.  Finally,  in  the  most 
Adranced  stages,  no  colonrs  can  bo  detected — tinted  objects  then  pre- 
senting to  the  patient  an  appearance  in  monochrome  similar  to  that  of 
sepia  drawing. 
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Previously  to  the  publication  of  these  views  by  Charcot  ana  others, 
the  doctrine  of  von  Grmfe  had  been  commonly  entertained^  to  the 
effect  that  absolutely  unilateral  lesions  of  the  cerebram  do  not  cause 
crossed  amblyopia,  but  rather  lateral  homonymous 
hemiopia.  Thus,  according  to  this  theory,  a  circumscribed  cere- 
bral lesion  on  the  left  side  would  give  rise  to  suppression  or  obscura- 
tion of  the  right  half  of  the  visual  field,  and  inversely  in  the  case  of  a 
lesion  of  the  right  hemisphere.  Without  denying  that  this  may  be  the 
case  when  lesions  exist  in  some  parte  of  the  hemisphere,  it  seems  quite 
clear  that  it  is  not  so  when  the  lesion  affects  the  posterior  third  of  the 
hinder  segment  of  the  internal  capsule.  Cliarcot  seems  fully  to  have 
substantiated  his  proposition  that — Lesions  of  the  cerebral 
hemispheres  producing  hernia  naisthesia  likewise 
determine  crossed  amblyopia^  and  not  lateral 
hemiopia. 

One  of  the  most  important  results  attendant  upon  the  inreefcigation 
of  this  subject  has  been  the  discovery  of  the  identity  of  the  clinical 
symptoms  met  with  in  what  is  called  hysterical  hemianaasthesia,  with 
those  encountered  when  organic  disease  implicates  the  posterior  thi 
of  the  hinder  division  of  the  internal  capsule.  Such  a  coincideni 
cannot  fail  strongly  to  support  the  notion  that  in  the  former  more  or 
less  temporary  condition,  wc  have  to  do  with  a  functional  defect  in  the 
brain  region  just  indicated. 

According  to   Kaymond,  again,  a  hemiancesthesia  with   cross 
amblyopia  of  the  same  type  has  been  several  times  met  with  in  persons 
affected  with  lead  poisoning,  who  have  nevertheless  been  cured— 
cases,  therefore,  in  which  it  may  also  be  supposed  that  the  mal 
was  not  due  to  an  organic  lesion. 
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(3).  Hemiopia. — Of  the  several  varieties  of  hemiopia,  some  are 
fairly  common,  whilst  others  are  very  rare.  Great  uncertainty  and 
difference  of  opinion  exists  at  present  as  to  the  localising  value  of  the 
different  kinds  of  hemiopia — a  diff*erence  of  view  dependent  solelj^ 
upon  the  divergent  notions  existing  as  to  the  course  of  the  fibres  0^| 
the  optic  nerves  in  two  parts  of  their  course,  vi2.»  between  the  optic 
commissure  and  the  mesoccphalic  ganglia,  and  again  between  these 
bodies  and  the  cerebral  cortex.  It  is  absolutely  essential,  therefore, 
that  something  should  be  said  concerning  these  anatomical  questioxiB 
before  speaking  of  the  several  varieties  of  hemiopia. 
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t  is  well  known  that  in   fishes,  fimphlbm^  reptiles,  and    birds,  the 
tic  nerres  undergo  a  complete  dccus&sation  at  the  optic  chiasma  so 
that  all  the  imprcsgiocs  from  each  eye  go  to  the  opposite  optic  lobe. 

Some  beliere,  even  to  the  present  day,  that  a  gimilarly  complete 
decussation  of  the  optic  nerve  fibres  takes  place  at  the  chiasma  in 
mvi  ;  others  altogether  reject  this  notion  and  adopt  the  view  originally 
propoanded  by  Newton,  and  subsequently  reinforced  by  WoUaston 
(who  thus  sought  to  account  for  hemiopic  defects  of  sight)  that  at  the 
I       chiasma  there  occurs  a  semi -dccnssation  only. 

Neither  view  can  be  said  to  be  definitely  proved  to  the  exclusion  of 

the   other,  and  it   seems  c^uite  possible   that  these  discrepancies  in 

doctrine  may  be  dependent  upon  the  fact  that  the  course  of  the  optic 

I       fibrc«   is   not  the  eamc   in   all  men.      If  reasons  can  be  adduced  in 

L      ^BQpport  of  such   a  belief,  it  may  be  supposed  that  differences   in  the 

^KUgree  of  completeness  of  tliu  decussation  of  the  optic  nerves  exist  in 

^H||ifl*erent  persons,  just  as  we  now   know  (through  the  researches  of 

^^wlvchsig)    that   frequent  variations,   from  what    may   be  considered 

■      the   normal  amount  of  decussation   of  motor  fibres  in   the  anterior 

pyramids  of  the  medulla,  are  met  with  when  any  large  number  of  brains 

are  examined.    The  frequency  of  anomalies  in  the  distribution  of  some 

cf  tbe  principal  bloodvessels  in  the  human  body,  should  of  itself  sug- 

^^|c«k  tbe  possibility  that  similar  anomalies  may  occur,  at  times,  in  the 

^■Ibthbution  of  bundles  or  tracts  of  nerve  fibres. 

^^     Bnt,  putting  aside  mere  suppositions,  let  us  come   to  the  mention 

of  «ome  facts.     In  his  article  '  Optic  Nerves'  in  Todd's   '  Cyclopedia 

of  Anatomy  and  Physiology,'    Dr.    Robert    Mayue   says  : — "  In  tbe 

I      Ifnsemn  of  tbe  Richmond  Surgical  Hospital,  Dublin,  the  writer  has 

I      flcen  specimens  of  atrophied  optic  nerves  in  man  which  furnish  the 

most  contradictory  evidence  upon  the  subject  under  discussion.     Tbe 

,      pr<*paralionB    ullnded  to  were  cases    in   which    one    eye  hod    been 

destroyed  either  by  local  disease  or  by  accident,  many   years  previous 

*      to  death,  and    where,  in  consequence,  the  corresponding  optic 

^^Aerre  became  wasted  from  disuse,  while  the  other  optic  nerve  con- 

^Bfaioed  healthy.     In  the  majority  of  these  specimens  the  wasting  has 

F      been  propagated  backwards   to  the   opposite   tractus  opticus  and 

has  implicated  that  structure  while  the  correspondiug  tractus  has  been 

•p#red  (see  Fig.  8,  A)  ;  in  some  examples  both  tractus  optici  have 

a  diminution  of  size,  and  in  general  to  an  unequal  amount ; 

one  very  remarkable  instance  the  tractus  opticas  of  the  same 
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side  with  the  shrunken  nerve   has  dwindled  into   ft  nfttrow  bond,, 
while  the  other  retains  fullj  its  normal  dimensions  (Fig.  8,  B),'* 


Fig.  6.    Atbopht  of  one  Optic  Nebvb,  thb  cossbqubncb  op  loho  oohiuiubu 
DisusK.      (From  prepftrntiooB  in  the  Mtueum  of    tbe  Richmood  Ho«pit.U« 
Dublin.)    [After  R.  Mayne]. 
(A) — o.  Right  optic  nerve  io  a  state  of  atropby  ;    h,  left  optic  oerve  bealtbj  ; 
e,  chiaaiDR ;  d,  right  tractue  opticus  bralttiy  ;  e,  left  tractua  opticuB  wasted. 

(By—a,  Right  optic  nerve  atrophied  ;  b,  left  optic  nerve  healthy ;  e,  cbiasma  ;. 
d,  right  tmclus  opticus  wasted ;  e,  left  traclus  opticus  healthy. 

Dr  Mayoe  did  not  from  these  facts  draw  snch  an  inference 
OB  I  have  indicated  above  in  regard  to  the  varying  distribation  of  the 
fibres  in  difftfrent  coses,  he  rather  drew  the  nntenablo  conclasion  that 
*'  arguments  derived  from  the  pathology  of  the  optic  nerves  can  be 
but  of  lilllc  value,  since  they  have  been  relied  on  in  turn  by  the 
framcrs  of  each  hypothesis  as  affording  proof  of  their  own  peculiar 
views."  As  a  matter  of  fact  such  pathological  evidence  is  of  the 
utmost  valne  to  those  who  know  how  to  interpret  it,  that  is,  to  those 
who  trust  to  it  rather  than  to  some  exclusive  theory,  adhercnoe  to 
which  may  tempt  them  to  explain  away,  or  to  gloss  over,  facts  not  in 
accordance  therewith. 

Two  pathological  specimens  have  fallen  under  my  own  obeervatioa 
which  also  tend  to  show  that  in  them  tbe  decussation  of  the  optic 
nerves  must  have  been  complete  or  nearly  so.  The  celebrated  ma* 
thematician  and  logician  De  Morgan  chanced  to  have  been  blind, 
almost  from  birth,  in  the  right  eye.  At  the  autopsy,  made  in  concert 
with  Dr.  Wilson  Fox,  I  carefnlly  examined  tbe  brain  of  thlB   di»- 
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tingtiislicd  man.  The  corresponding  optic  nerve  was  atropliied,  nnd 
so  was  the  optic  tract  of  the  opposite  side,  whilst  tho  optic  tract  of 
the  SAmc  side  presented  a  perfectl^r  healthy  appearance.  We  havB 
likewise  a  specimen  of  a  similar  kind  in  the  Museum  of  Unirersity 
College  (No.  2,090),  showing  that  in  the  person  from  whom  it  had 
beim  taken  there  had  been  a  total  and  not  a  semi-dccusflation  of  the 
optic  nerres. 

On  the  other  hand,  some  foar  years  ago  I  presented  to  the  Maseam 
of  the  College  another  specimen  (No.  5,546),  taken  from  a  patient 
who  bad  died  in  the  Hospital,  which  showed  that  in  this  particular 
individual  a  semi-decussation  of  the  optic  nerves  had  cxtstod.  Tho 
man  was  a  worker  in  tho  Woolwich  Arsenal,  whose  left  eje  was 
extirpated  on  account  of  an  accidental  injury  five  years  before  his 
death.  At  the  autopsy,  I  found  the  correspouding  optic  uerve  to  be 
notably  smaller  and  greyer  than  its  fellow,  but  beyond  the  commis- 
aore  the  optic  tracts  throughout  their  whole  extent  showed  no  appre- 
ciaiile  difiereDce  in  size  or  colour.  The  atrophy  which,  doubtless, 
existed,  was  probably  equally  divided  between  them. 

Those  who  believe  that  a  semi-decus^ation  is  the  common  arrange- 
ment, favour  the  following  hypothesis  in  regard  to  the  distribution 
of  the  fibres  of  the  optic  nerves  : — '^  Each  tractus  opticus  sends  some 
filaments  across  the  chiasma  to  form  the  inner  part  of  the  opposite 
optic  nerve,  while  its  outer  filaments  continue  on  to  form  the  outer 
part  of  the  optic  nerve  of  its  own  side ;  the  same  arrangement  of  tlie 
filameut«  prevails  to  the  retina,  so  that  the  right  side  of  each  retina 
oomes  from  the  right  tractus  opticus,  and  the  left  side  of  each  retina 
froni  the  left  tractus  opticus  ;  if  then,  in  vision,  the  pictures  of  an 
object  be  depicted  simultaneously  either  on  the  right  side  of  the  two 
retins,  or  on  the  left  side  of  the  two  retinae,  the  impressions  in 
eitlier  case  will  be  transmitted  to  one  aud  the  same  tractus  opticas." 

A.  qaotation  from.  Charcot  will,  however,  lerre  to  illiutr&te  the  divergence 
of  opinion  that  still  exiflte  iu  regard  to  this  enbjoot  of  tho  distribatinn  of  the 
Optio  fibre*  at  tlw  ohiaatna  aod  in  tho  optio  tracts.  Aftor  uxplaiuing  the  semi* 
doauaatioa  theory  he  aajs : — "  It  mnat  not  be  forgotten  that  this  arrangement 
of  the  opde  oprre  fibres  is,  anatouicallj  considered,  quite  hjpotheticoL 
Althoogh  several  anthon,  among  others,  Hannover,  Longet,  Cmwilhier,  Henle, 
■■d  atiU  more  reoeotly  Goddcn,  are  pcrsaaded  that  they  can  support  it  on 
faJMiiiiial  grounds,  there  are  others  each  as  Besiadecki,  £.  MandeUtamm,  mvd 
USebc^  who,  in  opposia'on  appeal  to  argnmenta  of  the  same  naLure,  and  en* 
daiTrnr  to  ahow  that  Che  fibres  of  the  optic  nerves  imdergo  complete  deonsso- 
tion  at  the  chiaama^  even  in  man.  ...  In  abort,  we  mnat  ooafeu  that  the 
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4]ucstion  at  the  present  time  ia  far  from  beiag  settled.  I  repeat,  therefore, 
that  the  B«uii-deou8saticii  is  to  bo  looked  upoo  Bimply  oa  a  theory  wbiob,  how- 
fiTor,  explainfl  the  facta  observed  in  clinical  modiciDo,  and  is  certainly  saperior 
to  the  bjpotheaes  vrhich  some  have  endeavoured  to  eabstitate  for  it." 

Charcot,  further,  bpUeves  that  the  optic  fibres  wliich  have  not 
dccussfltcd  tn  the  chiasma  undergo^  ncTerthelc&s,  a  decussation  in  tlte 
corpora  qnadrigemina  ;  so  that,  iu  accordance  with  this  view,  the 
optic  fibres  which,  within  each  hemisphere,  make  for  the  cortex  hare 
proceeded  solely  from  the  opposite  eye.  His  views,  as  well  as  the 
mode  of  production  of  the  different  kinds  of  hemiopia  in  accordance 
therewith,  may  be  understood  by  reference  to  the  following  diagram 
(Fig.  9). 


TlO.  9.      DUGBUI   IXPLAININ'O    THE    POKNOURNA    OF    HkMIOPU     AHB     OF 

Amblyopia  AccoaDiNO  to  Chaucot. 

T,  semt'decuAflation  to  the  chiasma  ;  TQ,  decussation  behind  the  corpora  geoU 
culata ;  a',  b,  fibres  which  do  not  decuaaate  Id  the  cbioama;  b',  a,  fibres  rlftmiwntlin 
in  the  chiasma. 

ft  b',  a',  Fibrea  proceedings  from  the  right  eye  meeting  at  a  point,  LOG,  in  the  l«fl) 
hemisphere.    LOD,  right  licmiiphere. 

K,  lesion  of  the  left  opiio  irict  causing  right  lateral  Hemiopia.  LOG,  a  lestoD  at 
thie  point  would  cause  right  crossed  Amblvopia. 

T,  lesion  causing  temporal  Bemiopia.  M,  N,  lesion  causing  nasal  Hemiopia  ia 
either  eye. 

From  the  point  of  view  of  this  theory,  it  is  evident  that  a  lesion 
Bituatcd  at  tlio  point  K,  so  as  to  interrupt  the  coarse  of  the  fibres  of 
the  left  optic  tract  (both  those  (b)  which  decussate  in  the  chiasma, 
and  those  Cb)  which  do  not  decussate  there),  will  affect  the  left 
half  of  each  retina  (G,  G),  or,  in  other  words,  will  cause  either  dimina- 
lion  or  complete  suppression  of  the  entire  visual  field  on  the  right  side 
•(right  lateral   hemiopia). 
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Left  lateral  bcmiopia  would  tiuperreDe  in  the  same  wa^  in  conse- 
quence of  a  lesion  seriously  damaging  the  optic  tract  on  the  right 
8ide. 

It  certainly^  is  not  nncommon  to  find  such  lateral  bcmiopia,  as  the 
theory  indicates,  resulting  from  disease  involving  the  optic  tract  on 
cither  side,  in  any  port  of  its  coarse  between  the  chiosma  and  the 
cx>rponi  genicnlata.  A  tumour  may  originate  in  eome  part  of  the 
tract  itself;  or  the  tract  may  become  involved  secondarily,  or 
.jvetscd  upon,  by  a  tumour  or  a  haemorrhage  occurring  in  the  crus  or 
the  pofiterior  tubercle  (pulTinar)  of  the  thalamns,  or  by  a  tumour 
oHgtnattng  in  the  inner  and  under  part  of  the  temporal  lobe. 

If  the  individnal^  aGTected  in  either  of  the  ways  above  mentioned, 
chanced  to  be  one  in  whom  a  total  decuEsation  of  the  optic  fibres  bad 
taken  place  at  the  chiasma,  then  tlio  symptom  produced  would  be 
crossed   amblyopia  rather  than  lateral  hcmtopia. 

A  lesion  situated  in  or  rather  involving  the  anterior  median  portion 
of  the  cbiasma  (T) — and  such  a  lesion  is  most  likely  to  be  a  tumour 
— woald  produce  the  same  effects  whether  there  is  a  total  or  a  semi- 
decussation of  fibres  in  the  cbiasma.  The  lesion  would  involve  in 
each  ctee  decussating  optic  fibres  (a,  b')  and  would  thus  paralyse  the 
inner  half  of  the  retina  on  each  side  and  consequently  give  rise  to 
what  is  termed  temporal   bcmiopia. 

Where  semi-decuBsation  exists,  and  an  injurious  amount  of  pressure 
operates  upon  either  outer  angle  of  the  cbiasma  (N,  N)j  the  effect 
would  be  the  paralysis  of  the  fibres  cuianatiiig  from  the  outer  half  of 
the  retina,  and  consequently  the  suppression  of  the  inner  part  of  the 
yUnal  field  of  the  corresponding  eye^that  is  the  production  of  so- 
called  nasal  hemiopia.  Knapp  has  recorded  a  typical  example  of 
this  kind  of  hemiopia. 

In  the  case  of  a  complete  decussation  existing,  a  lesion  in  the  same 
situation  (N)  would  be  more  likely  to  produce  a  lateral  hemiopia  of 
the  opposite  side,  as  may  easily  be  understood  by  reference  to  the 
figure.  Thus,  supposing  the  lesion  to  press  upon  the  right  side  of 
the  cbiasma  (N),  it  might  paralyse  the  fibres  coming  from  the  outer 
half  of  the  retina  on  the  same  side,  as  well  as  those  from  the  inner 
half  of  the  opposite  retina  (after  decussation),  thus  giving  rise  to  a 
left  lateral  hemiopia.  I  cannot  refer  to  any  such  case,  but  future 
obaerrers  must  not  lose  sight  of  the  possibility  of  such  a  mode  of 
production  of  lateral  hemiopia.  Still,  its  production  by  suchalebion 
ought  be  denied  by  the  advocates  of  the  somi-decussation  theory. 


142 


ENCEPHALIO   PABALTSE8. 


seeing  that,  in  accordance  with  their  views,  a  leeion  situated  only  a 
line  or  two  further  back,  eo  as  to  involve  the  whole  thickness  of  the 
first  part  of  the  tract,  would  also  produce  left  lateral  hemiopia. 


So  far  as  the  origiual  question  is  coDcemcd,  that  is,  whether  the 
decussation  of  the  optic  fibres  at  the  chiasms  is  a  total  or  a  semi- 
dccnssntion,  it  will  l>e  seen  that  this  is  one  which  must  ultimately  be 
settk'd  by  two  kinds  of  evidence — (1)  by  the  accumulation  of  patho- 
logical evidence  derived  from  cases  of  congenital  blindness  of  one  eje 
(or  if  not  congenital  by  a  unilateral  blindness  which  has  at  least  lasted 
several  years)  in  which  observation  has  been  made  as  to  whether  or 
not  the  opposite  optic  tract  has  undergone  an  atrophy  corresponding 
with  that  of  the  optic  nerve  on  the  blind  side  ;  and  ( 2)  by  clinico-patho- 
logical  evidence  as  to  the  effect  produced  during  life  in  each  case  of 
marked  disease  of  one  of  the  optic  tracts — lateral  hemiopia  being  the 
result  in  accordance  with  the  somi-decussation  theory,  whilst  crossed 
amblyopia  would  occur  if  the  decussation  had  been  complete.  This  ia 
really  the  only  distinct  issue  that  presents  itself  to  the  clinical 
observer. 

It  seents  highly  probable  tliat  there  is  truth  on  both  sides  of  the 
question.  Probably  semi-dccustiation  is  the  most  common  arrange- 
ment ;  bnt  we  want  more  information  as  to  the  degree  of  frequency 
with  which  a  total  decussation  occurs.  It  seems  clear  from  Fig.  B 
that  even  an  almost  complete  absence  of  decussation  occurs  in  some 
cases,  and  I  would  suggest  that  this  is  even  to  bo  expected  and 
looked  for  in  such  rare  cases  as  those  made  known  by  the  re- 
searches of  Flechsig,  where  there  is  an  almost  complete  absence  of 
decussation  of  motor  fibres  in  the  anterior  pyramids  of  the  medulla — • 
cases  in  which  a  motor  paralysis  of  cerebral  origin  would  occur  on  the 
same  side  as  the  lesion,  rather  than  on  the  opposite  side  of  the  body. 
I  have  elsewhere  indicated  the  possibility  (*  The  Brain  as  an  Organ  of 
Wind,*  p.  478)  that  in  the  vertebrate  series  the  crossed  motor  relation 
between  the  brain  and  the  body  has  been  a  necessary  consequence  of 
the  decussation  of  the  optic  nerves,  a  relation  which  first  becomes 
established  in  fishes.  Both  these  croGsed  relations  seem  to  be 
wanting  throughout  the  invertebrata. 


I 


We  must  now  turn  to  another  question  about  lateral  hemiopia 
wliich  has  given  rise  to  much  discussion.  It  is  natural  to  ask,  whether 
the  lateral  hemiopia  that   develops  as  a  consequence  of  disease  of  the 
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optic  tract,  will  also  result  from  a  lesion  whicb  involves  ibe  optic 
£bres  bejoud  the  corpora  genicalata,  tbat  is,  in  their  deep  intra- 
cerebral  coarse.  As  before  stated,  tliis  was  the  view  pat  forward  by 
▼on  Graete  in  1860, and  which,  until  recently,  baa  been  very  commonly 
adopted.  The  clinical  interpretation  of  thia  view  is  cxprcsBcd  by  the 
dictun  Uiat,  unilateral  lesions  of  the  cerebral  hemispheres  whicb  affect 
sight  prodoco  lateral  bemiopia  and  not  crossed  amblyopia. 

There  can  be  no  doubt  that  this  dictum,  if  true  at  all,  is  tmo  only  in 
l^art.  This  is  shown  by  the  facts  already  adduced  concerning  cerebral 
liemianv sthesia  and  its  associated  crossed  amblyopia,  caused  by  cir- 
ramicribed  lesions  affecting  the  posterior  third  of  the  hinder  diriaion 
of  the  internal  capsule.  A  correlated  fact  has  been  revealed  by  the 
earlier  aa  well  as  the  later  researches  of  Ferricr  (*  Proc.  of  Koyal 
6oe.,'  1884,  Jan.  24,  p.  222),  who  found  that  destruction  of  the 
angular  gyrus  on  one  side  caused,  not  lateral  bemiopia,  but  blindness  of 
ih(*  opposite  eye  for  a  short  period  ;  whilst  simultaneout;  destruction  of 
both  angular  gyri  was  found  to  produce  total  blindness  for  a  time  not 
exceeding  three  days. 

Stopping  for  a  while  here,  it  will  be  well  to  e^cplain  the  notion 
which  has  been  advanced  by  Charcot  to  reconcile  thege  latter  facts 
with  that  previously  mentioned,  that  disca.sc  of  the  optic  tract  itself 
conuDonly  produces  lateral  bemiopia.  He  puts  forward  the  bypo- 
thflvia  that  those  outer  optic  fibres  (Fig.  9,  b,  a')  which  pass  through 
tli«  cfaiaama  without  decussating,  cross  one  another  posteriorly  iu  the 
corpora  qaadrigcmina  (TO),  and  thence  proceed  to  tbe  cortex  of  the 
opposite  hemisphere.  This  is  confessedly  a  mere  hypothesis;  bat 
clearly,  if  any  such  arrangement  really  exit^ts,  it  would  place  the  cortex 
of  the  cerebral  kemispheres  in  tbe  same  kind  of  relation  with  the  optic 
nerres  as  if  there  had  been  a  total  decussation  at  the  chiasma.  This 
r,  that  in  at  least  the  larger  number  of  persons,  half  the  dccussa- 
of  the  optic  fibres  takes  place  at  tbe  chiasma  and  the  other  half 
farther  back  in  the  corpora  quadrigemina,  penuits  of  the  explanation 
of  a  great  number  of  well -attested  clinical  facts. 

If  this  view  of  Charcot  in  reference  to  the  complementary  decus- 
sation of  tbe  optic  fibres  in  the  corpora  quadrigemina  be  correct,  the 
following  results  ehould  follow  from  lesions  in  these  bodies  alone,  or 
in  concert  with  the  contiguous  genicalate  bodies,  as  may  easily  be 
understood  by  reference  to  Fig.  9:  — 

(a). — Lesions  restricted  to  one  of  the  anterior  quadrigeniinal  bodies 
tboold  produce  nasal  hem  iopia;  though,  by  some  curious  over- 


ENCEPHALTO  PAEAITSE3, 


Bight,  it  is  stated  in  Charcot's  work  (loc,  cit,  p.  119)  that  the  resalt 
shoald  be  the  prodaction  of  crossed  amblyopia. 

(b). — If  oue  anterior  quad  rig  cminal  body  together  with  the  oxtemal 
geniculatobody  of  the  same  side  were  scrioasly  damaged  or  cut oflf  from 
their  blood  supply  (as  may  happen,  for  iustance,  in  a  case  of  throtn- 
bosis  of  the  posterior  cerebral  artery,  which  supplies  these  parts),  iho 
resnlt  would  be  the  production  of  a  crossed  amblyopia,  pi  as  nasal 
hemiopia  on  the  side  affected.  (The  same  lesion  occurring  in  a  person 
in  whom  the  decussation  of  the  optic  6bre8  had  chanced  to  be  total  at 
the  optic  chiasmo,  would  give  rise  simply  to  crossed  amblyopia.) 

(c). — LesioQs  implicating  tho  two  anterior  quadrigemiaal  bodies  as 
well  06  the  geniculate  bodies  on  each  side,  should  prodnce  total  blind- 
ness. Tbis  may  happen  as  a  rare  event  cither  from  softening  or  from 
tho  growth  of  a  tumour  iu  this  situation.  Many  years  ago  I  saw  a 
case  of  complete  blindness  caused  by  softening  "  almoet  limited  to  tho 
anterior  quadrigeminal  bodies";  I  cannot  now  say,  as  a  matter  of  fact, 
tliai  the  goftening  did  actually  involve  tlie  external  geniculate  bodies 
as  wellj  though  it  would  seem  most  probable  that  this  was  tho 
cose. 

Charcot  thinks  that  lateral  hemiopia  does  not  occur  at  all  as  a 
direct  result  of  lesions  of  the  cerebral  hemispheres.  His  words  are  :— 
"  I  do  not  believe  that  there  exists  at  present  a  single  observatioo 
proving  satisfactorily  that  loteral  hemiopia  has  originated  in  conse- 
quence of  an  iutra-cerebral  lesion,  without  there  being  any 
implication  of  the  optic-tracts." 

Confessedly  this  question  is  one  beset  with  diCGcultics  iu  regard  to 
interpretation,  and  possibly  Charcot's  scepticism  is  here  carried  tea 
far,  Gowers  still  adheres  to  the  opinion  of  von  Griefe  on  this  sub- 
ject. He  refers,  with  much  confidence,  to  a  case  recorded  by  Baum- 
garten  in  which  a  haraorrhage  about  the  size  of  a  walnut  beneath  the 
occipital  convolutions  seemed  to  be  the  only  cause  of  a  lateral  hemiopia 
which  had  existed  during  life.  He  adds  : — "  The  symptom  has  been 
due  to  tumours  in  this  situation  in  many  recorded  cosesj  and  in  one 
which  has  come  under  the  writer's  notice,"  Ferrier,  however,  comes 
to  an  opposite  conclusion  (*  Brain,'  Vol.  II,  p.  97).  He  says : — 
**The  cases  on  which  the  relation  between  hemiopia  and  lesion  of  tho 
occipital  lobe  is  founded  arc  far  from  satisfactory.  In  Pooley's  case 
there  was  also  a  lesion  in  the  optic  thalamus  ;  iu  Herschberg's  ther& 
was  a  tumour  reaching  to  the  optic  thalamus ;  Wernicke's  was  a 
case  of  multiple  lesion,  both  cortical  and  medullary ;   in  Baumgarten'a 
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lesion 
WIS  one  of  diffuse  uad  multiple  lesiou  in  both  Lemispberes." 

Some  of  Ferner's  most  recent  researches  seem  to  harmonize  nith 
these  and  other  clinical  data.  He  ohLained  the  following  remarkablo 
malU  by  experimenting  with  monkeje  : — 

(1).— Dftftruction  of  one  occipital  lobo  and  one  angular  ^yras  entails  ambly- 
<ipia  of  the  opposito  eyo  and  loss  of  sight  in  both  eyes  towards  the  siile  opposite 
tbe  leiMOD.  It  is  doubtful  whether  the  hemiopia  is  quite  symmetrioal.  The 
riaoaJ  disorder  is  temporary,  the  animal  partially  recovering  in  a  week. 

(S). — If  ID  an  auiwal  wliich  had  recovered  eight  after  deatruotion  of  tbe  left 
ODfnilar  gyrtis,  the  right  angular  gyrus  and  occipital  lobe  were  destroyed,  the 
isolt  wax  temporary  left  hemiopia. 

(S). — If  in  »n  animal  in  which  the  occipital  lobes  had  been  removed  without 
symptonui,  the  left  angular  gyrus  was  destroyed,  tbe  rcsolt  was  transient  loss  of 
Tiakn  in  the  right  eye. 

(i). — Destruction  of  both  angular  g^'ri  and  both  occipital  lobes  caUMd  total 
and  permaoent  blindnesu. 

Ferrirr'*  conclusion  from  these  expcriraenta  is  that  "there  is  a  two-fold  re- 
lation between  the  eyes  and  the  cortical  visual  centres  ;  one  mainly  crossed — the 
evffilrmi  portion  of  the  retina  l>o)ng  bilatcmlly  represented— by  the  angular 
gyrus;  the  other  bilateral  (the  corresponding  aide  of  both  retinte  being  represented 
— by  the  occipital  lobo,  not  alone,  but  in  conjunction  with  the  angular  gyrus). 
{•  Brain/  vol.  iii.) 

It  XR  important  to  bear  in  mind  that  one  angular  gyms  and  one 
occipital  lobe  snOice,  after  the  lapse  of  a  few  days  from  the  date  of 
Ibe  lesion,  for  vieioa  with  both  eyes.  This  is  qnite  in  accordance 
ith  clinical  facts,  long  ago  recorded,  in  which  the  most  extensive 
lesions  in  one  hemisphere  bave  left  the  sight  of  both  eyes  intact. 
Agiun,  h  18  important  to  bear  in  mind  that  destruction  of  one  angular 
*, causes  a  temporary  crossed  amblyopia;  whilst  destruction 
the  angular  gyrus  and  of  the  occipital  lobe,  causes  an  opposite 
lAteral  h  cmio  pia,  in  monkeys. 

Oti  ibe  other  hand,  the  cerebral  hemiana>sthesia  occurring  in  man 
from  structural  lesions  in  the  posterior  third  of  the  hinder  divi^iion  of 
tbe  internal  capsule,  occasions  a  crossed  amblyopia  which  is  very  much 
more  laKtinf;.  What  is  the  cause  of  this  difference  ?  Similarly,  tbe 
lateral  bi-miopia  which  seems  to  result  from  some  lesions  in  the 
occipital   lobe  vf   man,   would   ajipear  to    bo  a  much   more   durable 
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region  in  monkeys.     Xliis  is  another  fact  difficult  to  understand. 
The    lateral    hemiopia   that  occurs  from  disease  of  the  optio 
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tract  may,  in  gome  caaesy  \ie  diagnosed  from  that  resulting  from 
lesions  in  tbo  ocoipito-angular  region  of  one  of  the  hemispheres. 
Ferrier  directs  attention  to  the  foUowmg  points  of  difference  between 
them ; — 

(a).— In  tho  hcmir>pia  due  to  pressure  on  the  optic  tract,  the  defect 
of  Tt&ion  is  absolutely  unilateral,  because  each  optic  tract  derives  it* 
fibres  precisely  from  the  corresj>onding  halves  of  both  retinje.  [This, 
however,  as  we  have  seen  (p.  137),  ia  only  true  for  some  men.] 

(6). — The  heuiiopia  is  probably  of  hemlepheric  origin  when  central 
vision  is  retained  for  Eonie  degrees  on  all  sides  of  the  {Kiint  of  fixation. 
(This  is  due  to  the  fact  that  each  angular  gyrus  has  a  bilateral  rela- 
tion with  the  centre  of  the  retina,  so  that,  in  spite  of  the  existence  of 
disease  in  one  visual  centre,  it  is  still  possible  for  buth  eyes  to  possess 
central  vision  tbrough  the  eoiuid  angular  gyms.  Consequently,  with 
a  lesion  in  one  occipital  region,  lateral  hemiopia  may  be  present  towards 
the  opposite  side,  but  with  retention  of  central  vision  in  both  eyes.) 

(c). — Bapid  atrophy  of  the  optic  discs  occurring  in  association  with 
hemiopia,  would  also  be  in  favour  of  such  hemiopia  being  due  to  pres- 
sure on  the  optic  tract  rather  than  to  disease  of  the  occipico-angular 
region  of  the  hemisphere. 


(4).  Diplopia. — Double  vision  is  a  defect  apt  to  be  produced  by 
paralysis  of  either  one  of  the  straight  or  oblique  muscles  of  the  eye- 
hallj  but  is  most  frequently  occasioned  by  a  loss  of  the  proper  balance 
of  power  between  the  external  and  the  internal  recti  muscles  of  the 
eyeball.  This  may  be  a  result  of  a  commencing  paralysis  or  paresis 
of  the  cxterual  rectus  muscle,  and  the  diplopia  is  commonly  most 
marked  and  distressing  when  the  deviation  of  the  optic  axis  from  the 
normal  is  only  slight,  becuuwe  the  nearer  the  image  of  the  squinting 
eye  is  to  the  yellow  spot,  the  more  definite  will  it  be,  and  con8ei|uenlly 
the  more  difficult  to  distinguish  from  that  of  the  normally  directed 
eye. 

Diplopia  may,  in  the  first  place,  bo  associated  with  convergent  Stra- 
bismus, and  this  is  due  to  three  principal  causes,  to  each  of  which 
brief  reference  will  be  made. 

(a).  Paralytic  convergent  strabismus  is  due  to  paralysis 
or  paresis  of  the  sixth  nerve.  Where  there  is  actual  paralysis,  the 
defect  is  easily  to  be  detected,  and  the  diplopia  speedily  ceases  to  be 
troublesome,  owing  to  the  image  in  the  squinting  eye  falling  upon  ft 
part  of  the  retina  remote  from  the  yellow  spot,  so  that  its  lack  of  dis- 
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tinctness  soon  enables  the  patient  to  iliercgarcl  it.  In  cases  where 
there  is  only  paresis  of  one  cxtcrual  rectus,  it  is  ohea  impossible 
from  men}  inspectiou  alone  to  say  which  is  the  eye  at  faolt.  A  dis- 
crimination mny  be  effected,  however,  and  the  paresis  made  manifest 
by  an  obserratioa  of  the  *  secondary  deviation'  of  the  sound  eye.  The 
XDMsnrM  to  be  adopted  are  staled  almost  in  the  words  of  Brudeuell 
Carter  (Qaain*s,  '  Dictionary/  p.  1151).  The  observer  should  stand  in 
front  of  the  seated  patient,  and  should  hold  before  him,  in  the  middle  line, 
at  the  Qsual  reading  dibtance,  some  Kmall  object,  which  ho  is  directed 
to  look  at  steadily.  By  his  own  hand  or  by  a  piece  of  gronnd  glass 
the  obnerver  should  then  cut  off  the  view  of  the  object  first  (rom  one 
of  the  patient's  ejres  and  then  from  the  other,  watching  tbeir  move- 
ments as  be  does  so.  When  the  object  is  concealed  from  the  squint- 
ing eye,  the  other  eye,  being  already  rightly  directed,  will  remain 
stationary  to  cuntinue  the  act  of  seeing,  and  tbe  squinting  eyo  will 
alao  remain  stationary  ;  but,  when  the  object  is  concealed  from  the 
working  eye,  the  other,  or  squinting  eye.  being  wrongly  directed,  and 
^■pot  receiving  the  image  of  the  object  upon  its  yellow  spot,  will  make  a 
^Blight  outward  movement  in  order  to  take  up  correct  fixation.  At 
^Bbu  same  moment  the  working  eye,  behind  the  obstruction,  will  execute 
an  inward  movement  of  somewhat  greater  amplitude  than  the  outward 
^iDOvement  of  its  fellow. 

^H   Onring  the  6rst  part  of  this  examination,  in  which  tbe  squinting 

^Bye  is  covered,  there  is  no  movement  because  the  unaficctcd  eye  i.s  re- 

Bkeirtng  a  naturally  clear  and  sharp   image.      When,  however,  this 

unaffected  eye  happens  to  be  covered,  the  squinting  eyo  receives  the 

image  of  the  object  upon  a  point  of  its  retina  iuteniul  to  its  yellow 

>po4,  and  BccH  it  only   indistinctly.      The  squinting  eye,  therefore, 

tiiakea  an  excursion  outwards,  suflicient  in  amount  to  bring  the  imago 

of  tho  object  upon  its  yellow  i^pot,  and  to  enable  it  to  see  better  ;   but 

tlie  motor  impulse  by  which  the  necessary  movement  of  the  external 

rrctos  i*  called  forth  is  conveyed  at  the  same  time  to  the  internal 

of  the  miafi'ected  e;c,  as  a  result  of  the  habitual  association  of 

e  tvo  cye6  and  of  their  muscles  in  the  act  of  looking  towards  one 

and  the  sound  muscle  under  a  given  motor  impulse,  contracts 

vigorously  than  the  weakened  one.      The  result  is  that  the  ex- 

rnruoo  inwards  of  the  working  eye  is  larger  than  the  excursion  out- 

^Ma^Ill  of  the  s^mnting  one;  and  in  this  way  the  fact  of  paresis  of  the 

^Ba^temal   rectus  of  tbi^  latter  eye  is  rendered   manifest,  by  what  is 

tenned  the  '  secondary  deviation  *  of  the  working  eye. 
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(b)  Hypermetropic  convergent  strabiRinnn  is  dne- 
to  the  excessive  development  of  the  two  internal  recti  which  inevitably 
occnrs  in  flat-eyed  persons.  This  is  a  common  canse  of  diplopia  in 
children.  As  B.  Carter  puts  it, — "  The  flat  formation  of  the  eye  re- 
quires for  acute  vision  of  near  objects,  a  strenuous  accommodation 
effort;  and  this  by  the  intimate  association  which  exists  between  the 
nerve  centres  governing  the  accommodation  muscles,  and  those 
governing  the  intcrni,  produces  a  corresponding  effort  of  convergence. 
Ab  soon  as  a  child  who  is  bom  with  flat  eyes  begins  to  take  careful 
notice  of  near  things,  bis  accommodation  muscles  and  his  internal 
recti  are  both  called  into  frequent  and  energetic  exercise ;  and  the- 
consequence  is  that  the  intemi  become  excessively  developed  in  re- 
laii6n  to  their  antagonists,  the  externi,  so  that  the  normiU  or  resting 
position  of  the  eyes,  instead  of  being  one  of  parallelism,  becomes  one 
of  convergence.  The  result  of  this  is  that  the  child  would  receive 
double  images  of  equal  intensity,  of  all  objects  situated  cither  nearer 
to  him  or  farther  from  him,  than  the  point  at  which  the  convergent 
optic  axes  would  meet  if  prolonged.  Let  ua  Rnppose  that  this  point 
is  one  foot  distant  from  the  eyes  ;  and  that  thtj  child  wishes  to  look 
at  an  object  which  is  eighteen  inches  distant.  He  cannot  do  this 
with  both  eyes;  because  the  extemi  are  unable  to  overcome  their 
more  powerful  antagonists.  If,  however,  he  combineH  the  right  ex- 
ternns  with  the  left  internnSy  as  iu  the  act  of  looking  to  the  right 
with  both  eyes,  he  becomes  able  to  fix  the  object  correctly  with  his 
right  eye  ;  and  if  be  combines  the  left  exteruus  with  the  right 
internus,  as  in  the  action  of  looking  to  the  left  with  both  eyes, 
he  becomes  able  to  fix  the  object  correctly  with  his  left 
eye.  But  as,  in  either  case,  both  eyes  sturt  from  a  position  not 
of  parallelism  but  of  convergence,  the  cflbrt  which  carries  the  right 
eye  from  its  convergent  state  to  the  middle  of  its  palpebral  fissure 
will  carry  the  left  from  its  convergent  state  to  one  of  much  greater 
convergence,  and  vice  versA  with  the  left  eye;  so  that  while  one 
eye  is  directed  to  the  object  of  vision  the  other  is  rolled  far  inwaris. 
In  this  way  the  image  is  received  upon  the  yellow  spot  of  the  working 
eye,  and  upon  so  peripheral  a  portion  of  the  retina  of  the  squinting 
eye  that  it  is  easily  neglected  by  the  consciousne:>8,  and  ceases  to  be  a; 
source  of  confusion  and  embarrassment.'^ 

In  a  case  of  this  kind,  during  a  state  of  rest  the  eyes  are  eqnally 
convergent;  but,  as  soon  as  any  object  is  looked  at,  one  eye  fixes 
this  object  and  the  other  eye  rolls  inwards.     If  the  eyes  are  similar 
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in  regard  to  their  flatness  and  the  gtatc  of  their  mascles,  it  is  im- 
portADt  to  remember  that  sometimes  one  will  be  the  squinting  eye  and 
sometimes  the  other.  The  squint  is  then  said  to  be  *  alternating.' 
Oenerally,  howeyer,  especially  after  a  time,  some  amount  of  difference 
becomes  established  in  regard  to  the  two  eyes,  so  that  it  becomes 
easier  for  the  person  to  work  with  one  eye  than  with  the  other.  This 
eye  is  then  used  in  preference  to,  and  gradually  supersedes,  its  fellow 
— the  oue  becomes  always  the  working,  while  the  other  romaius  the 
squinting  eye.     The  squint  is  then  said  to  be  '  permanent.* 

(c)  Myopic  convergent  Strabismus.  — The  convergent 
squint  of  short-sighted  people  is  quitQ  a  rare  affection.  It  is  due  to 
the  same  kind  of  inequality  between  the  internal  and  the  external  recti 
which  exists  in  the  variety  last  referred  to.  When  spectacles  have 
not  been  worn  by  short  sighted  persons,  the  externi  which  produce  tho 
approximate  parallelism  of  the  optic  axes  nccessarj  for  distant  vision, 
con  have  been  exercised  only  in  a  very  imperfect  manner.  The 
intenii,  on  the  other  hand,  have  been  over  exercised  in  the  constant 
prodnction  of  convergence  for  the  vision  of  near  objects.  In  such 
cases  the  eyes  are  usually  equally  convergent,  such  a  pos  ition  giving 
single  vision  of  near  objects  ;  in  more  distant  vision  a  certain  amount 
of  diplopia  occurs — it  is  liowevcr  scarcely  complained  of,  on  account 
of  the  obscurity  of  the  images  in  all  distant  vision  in  such  patients. 

Direr^ent  strabismus  productive  of  diplopia  occurs  from 
pmljritor  paresis  of  the  branch  of  the  third  nerve  which  supplies 
tbc  internal  rectus  muscle.  The  extent  of  the  divergence  is,  after  a 
timCf  increased  by  secondary  shortening  ol  the  unuutagoni&ed  muscle. 
Thia  and  other  forms  of  d  i  p  1  o  p  i  a  occurring  from  paralysis  of  brandies 
of  the  third  nerve  will  be  better  referred  to  under  that  head,  since  the 
«xiict  nature  of  tho  diplopia  constitutes  au  important  part  of  the  signs 
Indicative  of  paralysis  of  this  or  that  ocular  muscle  (see  Part  III. 
Paralyses  doc    to    Lesions  of  Cranial  Nerves). 

A  de^ription  of  the  diplopia  associated  with  paralysis  of  the 
fourth  nerve  is  deferred  for  a  similar  reason. 

The  diplopia  associated  with  disease  of  the  sixth  nerve  has  been 
ivfemd  to  here  because  it  is  essential  that  it  should  not  be  coufoundcd 
wiih  the  other  two  forms  of  convergent  squint  (viz.,  the  hypermetropic 
&od  tl)«  myopic  forms)  each  of  which  requires  the  especial  care  of  an 
ocnlist,  thongb  they  are  of  no  importance  whatever  in  regard  to  the 
locsUnation  of  brain  disease. 
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It  is,  of  course,  highly  important  that  the  stoJent  should  be  able 
to  diBtinguish  the  several  forms  of  diplopia  associated  \Tith  paralysis 
of  the  sixth,  of  the  different  branches  of  the  third,  and  of  the  fourth 
nerves,  because  the  recognition  of  tliese  Beveral  forios  of  paral^rs* 
aiay  help  us,  at  times,  to  localise  lesions  in  the  brain. 
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XI.  PARALYSES  OF  CRANIAL  NERVES. 

Paralysis  of  one  or  other  of  the  Cranial  Nerves,  or  combinations  of 
such  paralyses,  are  often  of  the  greatest  importance  in  helping  to  loca- 
lise lesions  within  tlie  cranium. 

In  order  to  utilise  such  signs,  the  course  aud  relations  of  each  nerve 
within  the  cranium  have  to  be  borne  in  mind — that  is,  its  relations  from 
tlie  point  of  attachmeBt  to  the  brain,  to  the  i>oint  where  it  passes 
tJirough  this  or  that  cranial  foramen.  The  course  of  the  several  nerve 
roots  within  the  brain  substance  must  also  not  be  lost  sight  of,  as  well 
as  the  several  relations  of  these  and  of  their  nuclei  with  one  another. 
All  these  are  purely  anatomical  details,  the  knowledge  of  which,  how- 
ever, will  often  prove  of  the  greatest  aervice  for  the  determination  of  a 
regional  diagnosis. 

Nothing  more  can  he  done  her©  than  to  insist  upon  the  importance 
of  6uch  signs.  Elsewhere  the  signs  indicative  of  paralysis  of  each 
cranial  nervo  will  be  given  separately  (Part  III.);  whilst,  in  spoaking 
of  the  indications  of  disease  in  the  eras,  in  the  pons  Varolii,  aud  iQ^| 
the  bulb,  some  of  the  combinations  in  which  such  paralyses  are  prone 
to  present  themselves  will  be  refcrrcil  to.  In  reference  to  disease  in 
other  brain  regions,  this  important  suhject  will  also  be  considered. 
Still  combinations  of  such  paralyses  will  constantly  occur  in  practice, 
in  which  the  question  will  have  to  be  considered  whether  they  can  be 
produced  by  a  single  lesion,  or  whether  they  are  the  results  of  two  or 
even  more  separate  lesions,  related  to  one  another  merely  by  some 
common  under-lying  condition,  such  as  syphiUs  or  tuberculosis,  or  by 
the  existence  of  some  form  of  cerebro-spinal  sclerosis,  or  nuclear  atro^^H 
phic  disease.  ^^ 

Finally,  it  is  often  of  the  highest  importance  to  determine  whether 
disease  affects  sonio  particular  nerve  in  its  intra-crnnial  or  in  its  extra- 
cranial course.  This  is  a  question  the  consideration  of  which  cornea 
up  more  especially  in  regard  to  the  facial  nerve. 
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Xn.  HEMIAN^STHESIA-CEREBRAL  AND  MESOCEPHALIC. 
This   is  a  sign  of   considerable   importance  iu  regional  diagnosis 
because  it  has  a  very  distinct  localising  value. 
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Hcraianmstliesia  presents  itself  with  two  different  degrees  of  com- 
pleteness, from  the  point  of  view  of  range.  The  most  complete  form 
is  known  as  cerebral  hemianiestbesia,  wltiUt  the  less  com- 
plete form  is. distinguished  fts  mesoccphalic  hemianrosthe- 
sia.  The  former  set  of  signs  bus  a  precise  regional  value  ;  the  latter 
is  again  dirisible  into  two  sub-Tsrictles  and  these  have  localising 
ralaes  which  aro   scarcely  if  at  all   less  definite,  if  we  pay   proper 


FW.  10.      BOBIBOHTAL  S«CT10N  Vf    iiir.    itHA>:s    uf    A   CuiLD  KINK  HOSTBB  OLD.  TUB 

msawr  sidk  bbino  at  a  bombwhat  lowbb  lbvbl  than  tub  lxft  ualt  [aftar 
Flachsig]* 

f,  frooUl :  T3,  ttfiDporc^-fphenmdal ;  aod  O,  occipital  lobe*.  Op.  operculum. 
In,  UUiul  of  Rril.  CIb,  rliUfilrum.  f^\  third  frooUl  conyolulion.  Th.  tbaUmus. 
HC^  o«udt^«  aacleuB  NC,  tail  or  raudulo  oucleu».  LN,  lenticular  nucleus.  1.11, 
lll»  fir*t,  A^cnad,  sDd  third  diTifliomi  of  the  lenticular  nucleus.  EK,  external 
eapral*.  IJC  posterior  dJTiiioo  ;  IK',  anterior  divitioD ;  K,  koee  of  tbe  intenial 
capMil*i  ah,  ph,  aoterior  aod  posterior  boroa  of  the  latcnU  ventrlclea.  gcc,  hoce 
of  tka  corpus  calloBuro.  up,  Bplenrum.  mc,  middle  cominluure,  f,  fornix,  si, 
•tptam  lucidom,    a,corQu  Ammonia. 

*  To  obtain  thtB  view,  Flecbiig  mnkcB  a  horizontal  section  of  tbe  braia  \u.at 
aboTv  and  paAllel  with  tbe  Sylvian  Fissure. 
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nttention  1o   other  collateral  signs   with  which  they  are  apt  to 
associated. 

(a).  Cerebral  Ileminnamthe/iia. — It  has  now  been  conclnsivelj  proved 
by  clinical  as  well  as  by  exporimcntal  evidence  that  cerebrnl  hemian«B»- 
thesia  is  caused  by  lesions  of  the  posterior  third  of  the  liinder  seg- 
ment of  the  internal  capsule — viz.,  that  part  of  the  foot  of  the  corona 
radiflta  which  lies  between  the  optic  thalnnins  and  the  posterior  part 
of  tlic  lenticular  nucleus  (Fig,  10).  This  part  of  the  brain  is 
snpplicd  wiih  blood  by  tlte  1  en  t  ic  alo-o  p  tic  branches  of 
the  middle  cefebrah  Hemiano;sthesia  of  the  type  we  are 
considering  may  be  produced  by  the  rnptnre  of  these  vessels  ;  or  by 
their  occlusion,  leatling  to  softening  of  the  posterior  third  of  the  in- 
ternal capsule.  When  caused  in  this  manner  the  hemiAuoesthcsia  is 
apt  to  bo  permanent.  Tumours  growing  in  this  region  of  the  brain,  as 
a  rule,  protlace  much  lesa  decided  effects  than  cither  biemorrhage  or 
Suftening. 

Kitlier  of  these  pathological  changes  when  occorring  near,  though  not 
actuiiJly  involving  the  posterior  iLird  of  the  hinder  segment  of  the 
internal  capsule,  may,  by  causing  undue  pressure  upon  this  region  for 
a  time,  lead  to  a  less  durable  form  of  cerebral  hemiansesthesia. 

Before  describing  the  condition  itself,  it  is  important  to  mention 
that  a  state  in  every  way  similar,  except  that  it  is  apt  to  be  tinctuat- 
ing  in  sercrity  and  altogether  irregular  in  its  duration,  is  produced  at 
times  in  girls  and  women,  as  a  result  of  functional  disturbance — pre- 
sumably in  the  region  above  mentioned  thtjugli  independent  of  all  dis- 
coverable lesion.  Tliis  state  may  occur  alone  or  it  may  be  associated 
with  such  remarkable  convulsions  as  have  be^n  already  described 
(p.  90)  ;  the  whole  condition  then  corresponds  with  what  Cliarcot  has 
described  as  Hystero-Epilepsy.  It  is  impnrtant  to  bear  in  mind,  how- 
ever, that  in  Bomo  cases  no  distinct  hysterial  manifestations,  or  oUier 
symptoms  of  such  a  state,  are  to  bo  found  coexisting  with  an 
apparently  functional  liemianffislhosia.  It  will  scarcely  be  contended, 
even  by  those  who  arc  most  prone  to  arrive  at  a  diagnosis  of  '  hysteria ' 
on  slight  provocation,  that  functional  disturbance  cannot  occar  iu 
this  or  that  region  of  the  ncrrous  system  apart  from  hysteria. 


When  due  to  ha-morrhage  or  vascular  occlusion  this  form  of 
hcmianipsthesin  may  present  itself  in  association  with  a  more  or  less 
complete  hemiplegia  of  the  same  side  of  the  body  (with  or  without  an 
apoplectic  mode  of  onset).      The  anesthesia  is  strictly  unilateral,  or 
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it  may  pass  very  slightlj  beyond  the  middle  lino,  both  in  front  and 
tehind.  It  affects  limbs,  trank,  side  of  tbe  face  and  head,  all  in  the 
ftftnie  manner — involving  the  mnt-ous  membranes  as  well  as  the  skin. 
All  niudes  of  eensibilitj  arc  alike  imjdicalcd  ;  there  is  inabilit/  to 
Appreciate  tonch,  pain,  or  differences  of  temperature.  The  loss  of 
sensibility  may  also  affect  the  deeper  textures  of  the  limbs  or  other 
I'srts  of  the  body.  When  it  exists  this  is  particnlarly  noticeable  in 
ihc  muscles,  which  remain  painless  under  the  influence  of  the 
strongest  Faradic  currents,  although  they  are  caused  thereby  to  coa- 
tnct  frvely. 

Variations  naturally  exist  in  reg&rd  to  the  completeness  and  tho 
c]egr«e  of  hemianivsthesia  of  the  limbs  and  trunk,  when  the  condition 
is  due  to  an  organic  lesion;  but  precisely  similar  variations  may 
Also  be  met  with  when  the  disease  is  of  functirtnal  origin. 

Again,  it  is  not  in  all  cases  of  either  category  that  the  special 
evujtes  arc  involved;  and  when  there  is  on  absence  of  such  implica- 
tion, we  lack  the  distingnishing  characters  which  specially  differentiate 
this  cerebral  form  from  mesucephalic  hemiaii^esthesia. 

Bnt  in  the  complete  and  typical  forms  of  cerebral  hemianesthesia, 
M  tb«  special  senses  are  affected.  Not  only  is  there  loss  of  taste  on 
the  corresponding  half  of  the  tongue,  and  loss  or  impairment  of  hear- 
ing on  Uie  same  side;  there  is,  in  addition,loHsor  impairment  of  vision 
and  of  amell  on  the  affected  side.  The  peculiarities  connected  with 
the  sense  of  vision  apt  to  be  met  with  in  these  cases,  need  not  now 
det^n  us,  since  they  have  been  already  described  nndcr  the  head 
Amblyopia  (p.  134). 


(b).  Jki<9ocephalic  Jlemianagthcsia. — This  form  of  hemianiesthesis, 
.may  be  produced  either  by  disease  of  the  cerebral  peduncle, 
<fT  by  disease  in  the  pons  Varolii.  Both  varieties  are  dis- 
tinguished from  cerebral  hi.-miana*sthosia  by  the  absence  of  impli- 
catiun  of  htuell  and  sight — a  negative  sign  easily  explicable  on  an&- 
tomical  grounds. 

Lack  of  senstbiliiy  of  the  mucons  membrane  of  the  nostril  on  the  affected 
aide  to  pxuigeiit  vapours,  aaoh  oa  aminoDUi,  mast  not  bo  coofoucded  with  loss 
of  Bakell.  Agaiiif  tiiere  may  be  some  slight  ritiual  tronble  on  tho  affected  side 
«3De  to  disturbance  of  accooiBiodatioD  id  thceu  cases,  althoagh  risioa  is  inter- 
fered with  in  no  other  way,  and  the  f uuotiouttl  activity  of  the  optio  uerre  is  not 
At  oil  impaired. 

The  special  senses  of  taste  and  hearing  axe  implicated  on  the  same 
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side  as  the  general  sensibility  of  the  boily  mid  limbs — viz.,  on  the 
side  opposite  to  thnt  on  which  tho  lesion  exists. 

It  \b  deslrablu,  however,  that  in  fntttro  casofl  Bpeoial  attention  ahonld  be 
given  to  the  degree  nnd  kind  of  implicntion  of  hearing  in  disease  of  the 
c«rcbml  peduncle — looking  to  the  jiosilivoly  expressed  opinion  of  Meynert 
thfti  "no  extensive  immediate  connection  of  the  anditory  nerro  with  the 
eerebral  lobca  exists."  Ho  contcnda  that  tho  connection  is  brought  about 
iodirectlj  through  the  Cerebellom  (Strieker's  '  Histology,'  Vol.  I.,  p.  600). 
If  that  be  really  tme.  then  leaioua  of  tho  upper  half  of  tho  {mns,  and  still 
more  of  the  oerebml  pedonclc,  ought  not  tu  cause  iropairment  of  hearing.  If 
Meyncrt's  view  be  (»rrect,  it  would  seem  that  the  auditory  fibres  could  only 
rcHch  the  posterior  third  of  tho  internal  capsule  by  way  of  tho  upper  cerebellar 
pednncles. 

It  IB  well  to  state  that  the  special  senses  of  taste  an*!  hearing  mr& 
not  necessarily  involved  in  all  cases  of  mesoocpholic  hemiantesthesia. 
Tliey  occasionally  escape,  as  I  have  fonnd. 

Both  in  tlie  peduncle  and  in  tlie  pons  tho  sensory  fibres  seem  to  be 
aggregated  together  in  a  comparatively  limited  orea  distinct  from, 
though  contiguous  to.  the  umiu  motor  tracts.  In  eitlier  re^on, 
tumours,  ha.'morrhagcs,  or  more  raroly  softening  may  occur,  which 
may  involve  tho  sensory  tracts  alone  (this  is  very  rare),  or  tho 
sensory  and  tho  motor  tracts  in  varying  degrees. 

The  diagnosis  of  discnae  in  either  of  these  localities  must  of  course- 
always  be  depcnJent  upon  the  particular  grouping  of  signs  and 
symptoms  presented.  TheseSire  given  elsewhere  (sec  Paralyses- 
due  to  Lesions  iti  the  Crus  Cerebri,  and  Paralyses  due  t^ 
Lesions    in    the    Pons). 

It  has  now  been  ascertained  that  the  upper  and  ontcr  layers  are  the 
parts  of  the  peduncle  the  destruction  of  which,  or  the  interference- 
with  whose  functions  by  disease,  Icails  to  the  proihiction  of  hemian»s- 
thesia.  Again,  it  has  been  ascertained  that  in  the  pons  the  sensory- 
fibres  occupy  a  similar  situation,  so  that  hcmiaua^sthesia  is  produced 
by  lesions  in  this  i^urt  which  involve  the  outer  regions  of  the  upper 
(or  upper  and  middle)  strata  of  the  pons. 


Xin.  DIFFERENCES  IN  TEMPERATURE  ON  THE  TWO  SIDES- 
OF  THE  BODY-PARALYSED  AND  NON-PARALYSED. 
It  is  very  conmion,  fur  some  days,  weeks,  or  months  from  tho 
commencement  of  a  hemiplegia,  to  find  that  there  is  a  distinct  dif- 
ference between  the  temperature  of  the  limbs  on  the  paralysed  and  the 
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DOD-panlysed  eide  of  the  body.  The  temperature  taken  in  the  axilla 
on  the  paralysed  side  is  commonly  from  'f^^-'i-^  F.  higher  than  it  is  in 
the  same  sitaation  on  the  non-paralysed  side.  (But  where  liemi- 
plegia  has  existed  for  some  years  it  is  apt  to  be  otherwise;  the 
paralysed  limbs  may  be  then  distinctly  colder  Uian  their  fellows^  and 
the  skin  may  be  of  a  blnish  red  colour.  These  are  remote  eflfects  con- 
tcqnent  apon  prolonged  disease.) 

And,  as  we  have  already  pointed  oat,  this  difference  in  temperature 
is  appreciable  from  the  Bret.  Even  in  the  apoplectic  stage,  when  it 
exists  and  is  dne  to  a  nnilnteral  cerebral  lesion,  Huch  a  difference  of 
trmi«rature  may  commonly  be  noted.  It  is  more  marked  in  the  upper 
than  in  the  lower  extremities;  and  asLepine  points  out,  the  difference 
between  the  former  is  often  easily  rcoognizablo  by  feeling  the  palms 
of  the  Itands. 

It  is  commonly  believed  that  the  higher  temperature  on  the 
paralysed  side  is  due  to  an  elevation  there  above  the  normal,  varying 
within  the  limits  just  mentioned;  and  that  the  normal  axillary  tempera- 
tare  is  to  U*  found  on  the  opposite  or  non-paralysed  side  of  the  body. 
ObscrvationSf  however,  made  in  many  cases,  and  extending  in  each 
over  days  or  weeks,  have  shown  rte  that  this  is  generally  not  the  case. 
I  have  found,  on  the  contrary,  that  the  axillary  temperature  on  the 
non-paralysed  eide  (that  is,  on  the  same  side  as  the  cerebral  lesion)  is 
ofi^n  distinctly  snbnormal,  whilst  that  on  the  paralysed  side  is  not 
abore  the  normal — as  njay  bo  seen  by  comparing  it  with  the  tempera- 
tiiK  of  the  mouth  taken  simnltnneously.  In  such  cases  it  wonld  seem 
that  the  brain  lesion  exercises  an  irritative  influence  upon  the  chief  vaso- 
motor centre  situated  on  the  same  side  of  the  brain  (in  the  niedulU), 
and  that  this  chief  vaso-motor  centre  is  in  relation  with 
the  blood  vessels  of  the  same  side  of  the  body*  Is  this 
latter  eapposition  correct  or  not  ?  Is  there  evidence  to  show  that 
tbe  aapreme  vaso-motor  centre  in  the  right  half  of  the  meilulla  can 
exercise  any  influence  on  tbe  calibre  of  the  blood  vessels  (and  conse- 
qoenily  on  the  temperature)  of  the  left  side  of  the  body  7  Or,  is 
ita  controlling  influence  limited  solely  to  the  right  side  of  the  body, 
»a  I  DOW  suppose  ?  In  other  words,  is  the  influence  of  these  supreme 
vaso-motor  centres  direct  or  crossed  ? 

I  was  formerly  under  tJie  impression,  commonly  entertained,  that 
Uie  difference  of  temperature  on  the  two  sides  of  the  body  in  a  ease 
of  hemiplegia,  was  attributable  to  the  existence  of  n  temperature 
actually  higher  tlian  the  normal  on  the  paralysed  side ;    whilst  now  I 
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know  that  in  many  cases,  at  least,  the  difference  is  rather  dno  to  a 
<li*}>rcssion  below  the  normal  on  the  non-paraljrsed  eide  or  side  of 
lesion.  The  former  condition  was  supposed  to  be  in  relation  with  the 
larger  radial  pulse  (and,  os  it  was  thought,  probable  general  relaxa- 
tion of  vessels)  commonly  met  with  in  recent  cases  of  hemiplegia  oa 
the  paralysed  side.  Yet  this,  loo,  may  have  been  an  erroneous  inter- 
pretation. The  apparently  larger  pulse  on  tlie  paralysed  side,  umy  be 
only  relatively  large,  when  compared  with  the  actually  diminished 
pulse  on  ibe  side  of  tbe  cerebral  lesion. 

Seeing  that  Ihc  fucts  are  as  I  have  just  stated  them,  it  is  essential 
that  Ibi-y  sboiild  be  8poken  of  in  a  different  way.  Instead  of  saying 
that  the  temperature  ishigber  on  the  paralysed  side,  it  would  bu  belter 
to  say  that  the  teuiporuture  is  lower  or  sub-normal  on  the 
side  of  lesion. 

This  subject  stands  in  need  of  further  investigation,  especially  as  it 
is  one  to  which  extremely  few  references  are  to  be  found  in  medical 
literature.  Boumeville  snpplies  no  facts  which  throw  any  light  upon 
the  special  aspect  of  the  question  to  which  we  have  just  been  re- 
ferring. 

For  the  present  the  bearing  which  these  differences  of  temper&tnre 
Lave  upon  regional  diagnosis  is  very  slight.  We  can  only  speak 
in  somuwhat  goneral  terms  upon  the  subject,  and  say  that  iit  lesions  of 
many  parts  of  the  cortex,  at  least,  tbe  difference  of  temi>eraturo  in  the 
two  axilliie  rarely  exceeds  I°F.  ;  wbilst  in  lesions  in  the  pons  Varolii 
tbe  difference  not  unfrequcutly  omounts  to  2°  F.,  or  even  more. 

Lesions  in  the  corpora  striata  seldom  give  rise  to  a  difierence  of 
more  tlmn  1°  F. ;  but  with  lesions  in  and  just  outside  the  tlialamus  I 
have  found  a  difference  of  1*5*^  F.  on  several  occasions. 

These  differences  between  the  temperature  of  the  paralysed  and  the 
non-paralysed  side  of  tbe  body  are  often  less  in  tbe  morning,  and 
become  decidedly  more  marked  towards  evening.  Here,  for  iustmice, 
is  an  example  of  such  a  daily  variation,  observed  in  a  man  incom- 
pletely paralysed  on  the  left  side,  just  fourteen  days  from  the  onset  of 
his  illness  (which  was  subsequently  found  to  be  due  to  a  hiemorrhage 
into  the  right  optic  thalamus)  : — 

L.  R. 

ll.A.M.  97-5  97-2 

S.p.M.  93**  07-8 

7.r.M.  98-8  97-6 

Some  ohsorvations  made  during  the  last  three  or  four  years  have*  moreover, 
convinced  me  that  there  are  cxceptioua  to  the  general  rule  that  tbe  temper&tura 
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dw  iion-paralj*»ed  ride  is  lower  than  that  on  the  paralysed  fide,  T  found  for 
■laDcc  in  the  com  of  ft  patient  under  my  care  about  two  yeni-R  a^o  in  Uoiver- 
tity  College  Hoapitat,  that  the  temperature  for  the  first  four  or  five  days  after 
the  oonuueacement  of  the  paralysia  (which  was  iniiinted  without  loss  of  con. 
■elocuneM)  was  lower  ratht-r  tban  higher  on  the  paralysed  side;  though  after 
this  time,  it  continued  for  soidc  wct-ks  to  be  slightly  lower  on  the  non-parulyiwd 
thoQph  rarely  more  than  by  -5''  F.  Again»  in  another  case  of  left  bemi- 
raperrening  without  loss  of  conxciousneHs,  and  admitted  to  the  same 
pitAl  within  half  an  hour  from  ita  onset,  the  temperatures  were  regularly 
oo  the  two  sides  of  the  body  during  the  whole  three  tnouthfl  that  the  man 
iCBained  under  observation,  with  the  result  that  during  the  first  two  and  a  half 
months  the  temperature  remained  lower  on  the  paralywd  side — being  there 
cnb-Dormal  and  from  0*5-1°  lower  than  it  wns  on  the  non -paralysed  side  (tho 
tanpsr«ttire*  bmving  always  been  taken  at  11  a.m.).  After  two  and  a  half 
months  the  recovery  of  power  in  the  paralysed  limbs  became  more  distinct,  and 
then  after  come  oacniations  the  temperature  tipe^dily  equalized  itself  on  the  two 
sidfff.  Jndging  from  the  patient's  condition  as  a  whole,  I  was  dispo»!d  to  think 
that  the  leaion  in  this  case  waa  n  haemorrhage  which  interfered  for  some  time 
with  the  functions  of  the  poeterior  third  as  well  as  the  anterior  part  of  the 
poeterior  division  of  the  internal  capsule.  As  to  the  cause  of  these  exceptioual 
oonditions  I  am  not  prepared  to  offer  any  opinion. 
Again,  quite  recently,  in  a  cose  of  ajtoplexy  due  to  cerebral  hmmorrhage,  I 
vc  noted  a  reninrkahle  reversal  of  the  tcmperfttnro  of  the  two  sides  of  tho 
y,  taking  place  a  few  hours  before  death,  whilst  the  general  lK>dy  temperature 
was  rapidly  ri»ing,  as  it  often  does  in  fatal  caKPS  of  this  type.  The  diligent 
and  careful  manner  in  which  the  temperatures  were  taken  by  my  bouse- 
pbfsiciao.  Mr.  Wm.  Carr,  brought  out  some  interesting  results  which  I  shall 
briefly  attempt  to  explain.  Tlie  patient  waa  an  engine  driver  of  the  Scotch 
Kxpress,  admitted  to  University  College  ITospital  nnder  my  care  on  the  evening 
of  March  3,  1885,  in  a  partially  comatose  condition  and  hemiplegic  on  the  left 
During  the  first  two  days  his  condition  undrnront  some  slight  improve- 
then  he  became  more  comatose  apparently  from  an  increase  of  the 
bamorrhage:  the  oomatoee  condition  gradually  became  more  profound  during 
two  more  dayr.  At  the  expiration  of  this  time  there  was  general  resolution  of 
all  Sinbe,  and  diiappearance  of  all  reflexes  on  both  j-ides  of  the  b<»dy.  Within 
a  few  hour*;  of  this  period,  that  is  some  hours  after  midnii^ht  on  the  Sth,  when 
Ifct  final  general  riae  of  temperature  bad  well  commence*),  the  temperatures  on 
the  two  ridea  of  the  body  had  become  rever^-d — being  by  this  time  higher  on 
e  dde  <>f  leaion — and  so  they  continued  during  the  remaining  ei^^ht  honrg 
the  patieot'f  life.  Yet  during  Ibc  previous  four  days  the  records  had  shown 
all  occaaions  except  the  tir»t  (when  they  were  rrgisternl  n^  erjuat),  a  lower 
perature  oo  the  side  of  lesion.    Some  of  the  temperatures  tuken  are  here 

ned  : — 

March  Lf</f.  Rifjht.  Rerfmm. 

3rd  »r  f»r  98° 

4lh  97-8  97-4  9^ 

6th  98-2  07(1  98-8 


^Rod 
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Haroh 

Left, 

Sight. 

Rectum. 

6lh 

100-8 

100« 

101'2 

7th 

100-4 

99-4 

101-4 

6th  4  A.M. 

I02-1 

lor 

10*" 

i»    6    »t 

102-2 

103'2 

104" 

»    8     If 

103-4 

104-4 

106' 

n      10.. 

103-4 

Ui5' 

105G 

„  Dooa 

105-6 

106-2 

106-8 

At  the  autopRv,  I  found  rnnch  evidence  of  pressure  over  the  parietal  and 
frontal  regions  of  both  hL'inispbcrea — moat  marked,  however,  on  the  right  side, 
where  the  cODVoIutions  were  notably  flattened  and  the  sulci  obliterated.  Ther« 
was  a  very  large  btBuiorrhage  iotu  the  gubstance  of  the  right  hemisphere,  lying 
outdide  and  al»o  involving  the  leuticutar  nucleus  and  the  thalamus.  No  ex- 
travasatiuu  into  the  ventricles  aud  uo  lettioa  in  any  other  part  of  tbo  brain. 
There  could  be  no  doubt  that  a  hieinorrbage  of  such  an  extent  had  not  existed 
at  the  time  of  the  patient's  Bdmisoion  or  for  tvro  days  afterwarda,  when  there 
was  no  profound  losa  of  conscioudnesfl  and  nothing  more  tlian  a  condition  of 
etnpor  existed.  After  that  time,  further  bleeding  evidently  began  to  take  pi 
into  the  hemisphere,  and  with  it  the  couia  began  to  deepen.  One  effect  of  tlio 
pouring  out  of  the  iucreaMd  amount  of  blood  into  the  hemifiphere  must  hare 
been  greatly  to  increase  the  preuurc  upon  certain  parts  of  the  brain.  Marked 
evidence  of  this  was  eeen  after  death  In  the  right  fron to-parietal  region,  and] 
only  to  a  slightly  le$8  extent  in  the  left  fronto-parietal  region. 

We  miijit  here  mako  a  digi'o^^.sion  coDcerning  the  {>ogaible  existence  of  *  heat 
centres*  in  the  brain — that  is  ccuti-e«  which,  aiJed  by  a  special  set  of  fibi 
isflutug  from  them,  exorcise  a  rcdtniiniug  influence  upon  the  chemical  or  meta- 
bolic changes  tnkiug  place  in  the  body,  and  conseijuently  a  restraining  influence 
upon  the  amount  of  heat  generated.  Much  cvidenoe  of  a  clinical,  as  well  a«  of 
u  pbyhiologleal  nature,  bos  now  been  accumulated  upon  thiti  liubjectj  which  has 
been  recently  reviewed  in  a  careful  manner  by  Dr.  Halo  White  (*  Guy's  Uosp. 
Reps.,'  ^(^^*  ^^ll.)'  He  adduces  clinical  reasouij  for  fiupposiug  "  that  there  is  a 
caloritio  centre  on  tho  surfiuic  of  the  hraiu  in  the  region  of  ltd  middle  third; 
somewhere,  tliat  ts  to  say,  in  the  neighbourhuud  of  the  Assure  of  Rolando.** 
An  examination  of  the  phyttiulogical  evidence  shows  also  that  this  ie  the  rery 
part  of  (he  brain  "where  Uilxig,  Wood,  and  others,  have  localised  the  heat' 
centre  in  dogs."  Looking  to  the  great  height  to  which  the  temperature  of  the 
body  often  riseg  when  the  supposed  restraining  influence  of  these  centres  U 
destroyed,  some  reason  exists,  as  Dr.  White  |K)iutfi  out,  for  supposing  that 
"there  is  always  a  very  strong  inhibitory  influence  paasing  to  the  tissuev  to 
reBtrain  their  metabolism/'  or  which,  nt  all  events,  has  an  effect  of  this  ktud«  to 
whatsoever  other  purpose  such  itifluencemay  minister. 

Now,  looking  upon  what  bos  been  &ald  in  the  last  paragraph  as  merely  about 
tlie  best  working  hypothesis^  upon  which  to  explain  a  large  number  of  oHnical 
and  physiological  facts,  let  us  see  whether  the  same  hypothe&ia  is  capable  of 
throwing  any  light  upon  the  rise  of  tt.mi>erature  which  occurred  during  the 
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fiaol  boaiv  of  life  in  the  above-cited  case»  and  u\ao  upon  the  remarkable  reversal 
of   tempi-raturc  Umt  followed  un  the  two  sides  of  the  body. 

The  final  riie  of  t«ni[>erature  in  thu  ca«e  was  dintiuctly  preceded  for  some 
hoars  by  the  coma  becoming  absolute,  the  pnrnlyslg  becoming  general,  and  by 
the  complete  dinppearHnce  of  the  knee  jerU  (which  hnd  previously  h«en  normal) 
OD  the  rijrA/  lide.  These  resalts  might  bo  explained  by  the  gradual  increase  of 
pTMCure  within  the  cranium  causing  an  abolitiou  of  function  in  the  Eolandio 
ngioo  and  other  partii  of  the  previously  undamaged  left  hemisphere.  As  this 
prcasttTB  became  mure  marked  on  the  Kulundic  xooe  uf  both  hemit^phere^i  (owing 
cither  to  the  bleeding  still  continuing,  or  from  an  increasing  con  gcation  and 
fMftlgin«  oonseqoenl  upon  the  nltvred  condiiiuuH  of  the  cerebral  cii'culation)  the 
*  b«at  centres,'  aaenmcd  to  exist  in  this  rcgioD,  may  have  gradually  become 
fiftralyved.  00  that  the  heat  of  the  body  progreDi&ively  increased,  as  it  did  in  this 
cave  during  the  la^t  ten  or  twelve  hours  of  tile. 

Assuming  ibis  to  be  a  probable  exptaDatiou  of  the  final  rise  of  temperature  in 
this  [Articular  case,  how  aie  we  to  oxpltiin  the  rcverml  of  the  temperature  on 
Ibe  two  fthlea  of  the  body  which  also  occurred  at  this  period  ?  I  am  disposed  to 
tfaiok  it  may  be  explained  in  this  way.  The  original  difference  of  tcmperatura 
^H^  ob^rred  on  the  two  sides  of  tlie  body  up  to  March  5,  was  of  the  ordinary  hcmi- 
^^H  |i(egic  type,  being  greater  on  the  puralyMHl  »idf,  owing  to  its  being  depressed 
^^H  Wlow  the  normal  on  the  non-paralyiwd  side*  or  side  of  lesion.  This  latter  con- 
^^B  dition  nc  aiwume  to  be  a  result  uf  irritation  affeoting  the 
f  l^reat  vas  o-m  otor  centre  on  the  sumo  side  of  the  medulla 
^^  oblongata.  Even  during  March  6th  and  7th,  when  a  moderate  febrile 
^^H«o»drtioo  exiAled,  the  same  kind  of  difference  between  the  two  ftides  was  main- 
^^H^taiocd,  as  is  commonly  the  case.  But,  on  the  following  day  (Stli).  the  cooditious 
^^Vprevlaasly  regulating  the  temperature  of  tlio  two  sides  of  the  body  seem  to 
^^*  %«T«  become  obscured  by  a  much  more  potent  cause,  viz.,  paralysis  of  the 
\  *fti«at  oentreV  owii^K  ^  U>e  great  increase  of  presKure  upon  the  Rolandio 
^^m  »oom  in  which  they  are  6uppo«;ed  to  be  isituated.  As  was  noted  at  the  time  of 
^^Htik*  auKtpsy,  t  h  e  pres.turo  had  evidently  been  much  greater 
on  the  side  of  lesion  than  on  the  left  side.  There  would  bo 
for  bclieTing,  therefore,  llml  the  pnralT^is  of  the  *  heat  centres'  was 
morv  marked  ou  the  right  side,  and  that  this  mny  have  led  to  a  greater 
lion  of  beat  on  the  right  pid«  of  the  body — the  difference  being  adequate 
to  Mog  tb«  tcm}»crature  of  the  right  hide,  in  these  final  stages,  above,  rather 
below,  that  of  the  left  side  of  the  lx»dy. 
IteMiacarcely  be  supposed  that  the  original  Icjiiou  tore  across  the  efferent 
fibrw  from  the  right '  heat  centre.'  If  it  bad  been  so,  there  ought  to  have  been 
Kvoeral  and  a  sj^ecial  ri»e  of  the  temptiature  soon  after.  Although  we  know 
'^ocKiac  aa  to  thif  course  puntued  by  tbebe  eff'erent  fibres,  we  may  assume,  theru* 
,  Uiat  tbey  had  escaped  injiiry,  aud  that  the  Bub;«quent  ttigns  of  paralysis 
Ibeae  centres  were  due  to  the  increasing  pressure  on  the  Rolandio  regions  of 
lMsni«pberes.  If  thi^  explanation  is  to  be  accepted  in  regard  to  tlie  general 
of  temperature,  then  there  certainly  wna  reason  for  believing  that  the  para- 
lyvifl  from  prvsaure  would  be  greater  on  the  right  than  on  the  left  half  of  the 
brmin ;  mxtd  seeing  that  tlie  previously  lower  temperature  of  the  right  side  of  the 
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body  now  became,  and  continued  to  be,  more  olernted  than  that  of  the  opposite 
Bido  of  the  bodjr,  the  DAturallnforcnce  would  be,  t  h  a  t  the  'heat  centres', 
like  t)ie  vasomotor  centres,  have  a  direct  rather  than  a 
orosned    relation   with   the  sides  of    the  bodj. 

Thus,  the  simple  exptaoation  of  the  reversal  of  the  temperature  of  the  two  sidec^ 
of  the  body  inwards  the  cIoaq  of  thia  cam  of  apoplerjr  leema  to  be,  that  the  mors 
marked  paralysis  of  the  'heat  centre  *  on  the  side  of  lesion,  more  Ihaa  sufficed  to 
antagonise  the  previous  etlcct^  due  to  irritatiun  of  the  principal  vaao-motor 
centre  on  the  side  of  lesion, 

The  notion  that  the  Influence  of  the  *  heat  centre**  upon  the  sides  of  the  body  ia 
direct  rather  than  crossed  runs  counter  to  views  previously  expree&od,  though 
not,  I  believe,  to  any  definite  facts.  A  precisely  similar  remark  may  also  b» 
made  in  reference  to  the  conclusiou  here  also  drawn  that  the  loBueace  of  ths 
principal  vaso-motor  centre  is  (iirect  rather  than  cros^.  The  two  conclusions 
ore  in  accord  with  one  another,  and  there  would  be  nothing  coutradictor>'  la 
such  an  arrangement.  If  for  certain  reasons  which  I  have  elsewhere  connidered 
(*  The  Bmln  a»  au  Organ  of  Mind.'  188(>,  pp.  478-480),  a  orOBS  relation  has  beea 
brought  aliout  between  the  sensory  and  motor  strands  having  to  do  with  i he- 
life  of  relation  of  vertebrate  animals,  It  docs  not  in  the  least  follow,  aa  a  necessity* 
that  any  similar  crossed  relaliou  would  become  established  between  the  sensory 
sod  motor  nervous  strands  having  to  do  with  the  mere  organic  or  vegetative  life 
of  such  animatfi.  I  have  indeed  given  reasons  for  supposing  (/or.  rtf.,  pp.  53S 
and  £46)  that  the  nervous  channels  conveying  afferent  impreesions  from  viscera, 
and  perhaps  even  iho^e  conveying  olfactory*  impressions,  do  not  decussate  on 
their  way  to  the  cerebral  cortex — or  In  other  words  that  the  centres  for  these 
impressions  also  have  direct  rather  than  crossed  relatioos  with  the  body. 


ii 


XIV.    DISTRIBUTION    OF    MOTOK    PARALYSIS    IN    FACE, 
LIMBS,    AND    TRUNK. 

It  is  now  a  commontj  known  and  understood  fact  that  disease  or 
injnry  in  one  half  of  the  bmin  whicli  injuriously  afifects  its  motor 
channi^ls  or  tracts,  leads  to  motor  paralysis  of  the  opposite  half  of  thaft 
body.     TIjis,  then,  is  one  of  the  most  general  or  primary  facts  ia 
regional  diagnosis. 

Anatomists  and  pathologists  hare  alike  shown  that  a  oonsideraWe 
proportion  of  tliu  motor  clmnncla  proceediug  from  oacL  lieiuisplicre  of 
the  brain  are  accustomed  to  '  decussate  *  in  the  medvilla  on  their  way 
to  tlie  opposite  lateral  column  of  the  spinal  cord.  This  decussation 
of  the  motor  channels  in  the  uicdnUa^  affords  a  suflicient  explanation 
of  the  crossed  motor  relntion  between  tlie  one  hemispliere  of  the  brain 
and  the  opp<jsite  half  of  the  body. 

On  the  other  hand^  cHnico-pnthoIogioal  evidence  Las  sboivn  that,  in 
certain  rare  and  exceptional  cases,  the  lesion  in  the  brain  bas  occurred 
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on  the  eame  side  as  the  pnralyeis  of  the  botly — so  that  in  such  indi- 
Tiiioals,  at  all  erents,  the  motor  relations  between  the  halves  of  the 
body  and  the  sides  of  the  brain  are  direct  and  not  crossed.  About 
twi'lve  years  ago  this  subject  gave  rise  tomncb  discussion, andwhenlec- 
taring  at  that  time,  after  adverting  to  the  varying  degrees  of  complete- 
ness of  this  decussation  in  some  of  the  lower  animals,  I  said  ('  Paralysis 
from  Brain  Disease,*  1875,  p.  212}  ; — '*  Bntif  the  anatomical  structure 
of  the  cord  and  medulla  varies  amongst  vertebrate  animals,  is  it  not 
possible  that  Ticea  in  development  may  occasionally  occur  in  the 
nervous  system  of  man  to  such  an  extent  that  the  accubtomed  decus- 
sation of  the  motor  tracts  does  not  take  place  ?  "  1  further  suggested 
tX\M  in  any  subsequent  case  of  the  kind,  the  tract  of  secondary  dege- 
neration through  the  peduncle,  medulla,  and  cord  should  be  especially 
looked  to,  in  order  to  see  what  anionnt  of  truth  there  was  in  this  sug- 
gested explanation.  Since  this  date  the  developmental  researches  of 
flecluig  have  been  published,  and  by  these  lines  of  enquiry  he  has 
b«pa  enabled  to  show  that  variation  does  occasionally  exist  in  the 
relative  proportion  of  the  decussating  and  the  non-decussating  fibres 
in  the  medulla,  and  that  in  certain  rare  cases  tiie  decussation,  if  not 
abcent,  is  of  the  most  trivial  character.  Supposing  one  of  these  very 
rare  individuals  to  be  the  subject  of  a  brain  lesion  damaging  the  motor 
tract,  we  should  then  have  to  do  with  one  of  those  exceptionally  rare 
ease*,  from  a  clinical  point  of  view,  in  which  paralysis  of  the  body 
occara  on  the  side  of  the  brain  lesion. 


A  moat  important  part  of  Floeksig^a  researches  has  been  directed  to  tracing 
oot  Uie  py  ram  id  al  sy»teai  of  fibres  from  the  medulla  downwards  iato 
tiM  tpifiAl  conl,  ai  well  as  upwarda  through  the  brain,  He  finds  that  they  are 
mn  vijutkct  to  the  fuadamcatal  spinal  tracts,  and  are  hero  uluays  deTeloped  at 
A  later  period  than  these  latter.  Their  development  coincides  with  that  of  the 
eerebral  hemispheres.  In  the  oerebral  hemisphere's,  the  pyramidal  strands  can 
l«  Craeed  upwards  to  the  convolutions  boundintic  the  figure  of  Bolando;  whilst 
io  llw  spinal  con)  they  e'en  be  traced  downwanls,  partly  in  the  anterior  columns 
Bud  partly  in  the  lateral  columns.  It  has  been  long  known  that,  as  a  rule,  the 
tmngcT  pmpi.irtion  of  the  fibres  pertaining  to  the  cerebral  tract  of  one  side  pads 
tnto  the  opposite  lateral  column  of  the  j^pinal  cord,  the  remainder  notdecusaating 
bat  fairinir  down  in  the  inner  part  of  the  anterior  column  of  the  same  side. 
yieehaig^t  fnveetigations  have  shown,  however,  that  there  are  numerous  important 
aaiwpllnni  io  this  rule,  and  that  the  differences  which  present  tbemBclves  can  be 
fwgad  ander  two  or  three  distinct  type^. 

He  says  (*  Die  Leitung^bahncn  im  Gehim  und  Riickenmark.*  1876,  p.  S72): 
— **Tbc  question  is,  can  we  look  upon  any  fixed  proportiuu  of  the  pyramidal 
tfaraads  aa  the  normal  ?    It  ia  evident  from  iho  table  that  the  variations  are  not 


162 


BNOEPHALIO   PABALT8KS. 


mere  casnal  exceptions,  but  that  variability  U  ratlicr  the  rule.  We  have  two 
oxtremen  between  which  there  are  a  Dumb<!r  of  intermediate  grades.  The  ez- 
treme«  are  thoaa  in  which  the  pyramidi^  cither  pou  entirely  into  the  lateral 
columns,  and  therefore  the  anterior  oolumns  are  reduced  to  O,  or  the  latter  con- 
tain 90  per  cent,  of  the  pyramidal  Btrands  and  the  former  are  reduced  to  a 


Fia.  11.'— Ths  tkto  exthbub  typis   ab  ssoAnui  dbctssation  or  thx  PrHAums 
[from  Charcot  after  Flccbsig]. 

Of  Atmost  complete  abpeoco  of  dccussattOD,  and  consequent  groat  predominance 
of  U)e  direct  pyramidal  tract. 
b.  Type  of  total  decuBsatioo,  in  which  tlio  direct  pyramidal  tract  is  absent. 

minimum.  The  commonest  modification  is  that  there  are  four  pyramidal  iracta. 
Yet  this  can  scarcely  be  regarded  as  the  rule  as  there  are  so  many  modifications. 
If  WB  lake  the  caito  in  which  neither  of  the  anterior  columna  at  the  cervical 
enlargement  sinks  below  three  per  cent,  or  riws  above  nine  per  cent  as  approxJ- 
matcly  equivalent,  we  might  regard  this  as  the  normal." 

Flcchiiig  roilucoB  the  different  varieties  to  three  types : — 

The  first  and  the  must  common  (70  per  cent)  is  eemi -decussation  of  botlwl 
pyramids— each  pyramid  supplying  a  direct  and  a  crossed  bundle.    In  the  great 
zuajorlty  of   cases  the  direct  is  muoh  less  imi>ortant  than  the  croaeed  fasioulaa 
and  is  represented  by  from  3  to  9  p.c.  of  the  pyramidal   fibres,  whereas  the 
crossed  fasiculus  contains  from  91  to  (>7  p.c.  of  these  fibres 

In  two  cases,  the  one  observed  by  Flechsig  (out  of  sixty  cases  examined),  tlie 
other  by  Pierret,  the  proportion  above  cited  has  been  about  reversed,  that  ta 
the  direct  fasiculus  has  been  represented  by  about  90  p.c.  of  the  total  number  of 
pyramidal  fibres  on  one  side,  while  the  croesed  fo^icu^us  has  been  reprcsentod 
by  only  10  p.c.  The  number  of  fibres  which  decussate  is  here  «o  in^jgulficant 
that  they  need  scarcely  be  taken  into  coufdderation.  This  constitutes  the  first 
extreme  type  aU)ve  referred  to  (Fig.  U,  a). 

Many  intermediate  CAeca  belonging  to  this  first  type  ore  met  with,  which  lie 
between  the  niust  common  arrangement  and  that  rare  one  juiiC  referred  to. 

The  second  type  is  that  in  which  the  decussation  is  total,  or,  in  other 
words,  that  in  which  the  direct  fofiicuU  are  absent.    This  constitutes  the  eooond 
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taeliaM albovi  tUtutnttod  (Fig,  U,  b),  tad  wu  met  with  ia  U  p.o.  of  the  aub- 

Th«  tbiri}  type  ia  that  in  which  there  i«  semi-decustiition  of  one  pyrs- 
mid  with  totftl  docnsfiation  of  the  other.  This  spymmetrical  arrangement  was 
■wi  with  in  U  p.c.  of  the  ca«ee  examined.  Sometimes  the  Bemi-decaasatioD 
oecan  cm  the  right  and  Bometiraea  on  the  loft  eldo. 

Aa  Charcot  points  out,  it  ia  important  to  remember  that  aajmrnetry  ia  the 
oord  will  reault  from  asymmetry  in  the  decasaation ;  so  that  all  caMB  of  asymmetry 
is  the  oord  are  uot  necessarily  oT  puttiologicol  origin. 

The  fact  that  merely  one  half  of  the  body,  or  rather  a  part  of  one 
half  of  the  bo<3y,  is  commonly  afTected  in  paralysis  of  cerebral  origin  is 
Dot  difficnlt  to  explain.  Tlie  two  halves  of  the  brain  or  cerebral  bemi- 
•pbercs  are  in  great  part  separate  and  distinct  structares ;  lesions, 
thercfure,  are  apt  to  occur  in  one  or  other  of  theru,  and  consequently  to 
parmlyne  one  or  other  side  of  the  body  with  varions  degrees  of  com- 
pleteneao.  This  is  the  reason  why  the  typical  form  of  paralysis  of 
cerebral  ori^'in  occurs  so  commonly  as  a  hemiplegia.  Directly  we 
cone  to  consider  the  effects  of  lesions  in  that  part  of  the  brain  in  which 
its  two  hftlres  are  fbsod  into  a  close  union,  yiz.,  the  pons  and  the  bulb, 
we  ftttd.  that  the  previous  rule  no  longer  holds  good — that  is,  the  motor 
l^raljacs  which  occur  from  disease  is  these  parts  is  no  longer  strictly 
anilatcral,  but  often  more  or  less  bilateral. 

Onr  object  here  is  to  look  to  tlie  various  forms  and  degrees  of 
Mralyfiui  from  the  point  of  view  of  a  regional  dinjtjnosis,  therefore, 
w«  moat  in  the  first  place  (1)  specify  what  parts  of  the  hemispheres 
form  the  starling  points  of  motor  incitations,  and  what  are  the  routes 
followed  by  sndi  incitations  towards  the  medulla  and  spinal  cord,  on 
tbtiir  way  to  the  muscles.  Subsequently  (2)  we  must  endeavour  to 
ftKCTtain  in  what  way,  or,  to  what  extent,  diCferent  degrees  and  modes 
of  gitmping  of  motor  paralysis  are  indicative  of  a  lesion  in  this  or  that 
ngioii  of  the  parts  or  tracts  above  indicated. 

1.  Seats  of  Origin  ajid  coarse  pursued  by  Motor  lucitatioiu 
.tkmchtbe  Brain.  It  is  a  truth  su  plain  that  it  may  almost  be  re- 
gftrded  as  an  axiom  in  nervous  physiology  that  motor  iucitations 
always  have  their  starting  points  in  sensory  cells  or  centres.  It  is 
irae  tliat  in  a  simple  '  reflex  action '  the  incitation  coming  from  the 
peripbtTT  by  some  affereut  nerves,  seems  merely  to  pass  through  the 
aam^ry  cells  in  order  to  rouse  into  activity  the  motor  side  of  the  rcEez 
af«.  It  u  none  the  less  true  tiiat  the  gentle  direct  stimulation,  by 
eiectricity  or  other  means  (if  that  were  possible) ,  of  the  sensory  cell 
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or  cells  on  the  ingoing;  side  of  any  simple  reflex  nervons  mecha- 
nism, voald  rouse  tlic  activity  of  the  motor  side  of  the  reflex  arc  in  the 
same  manner.  The  Bame  thing  mast  hold  good  for  more  and  more 
complex  nervous  centres.  If  there  ia  reason  to  believe  that  the 
activity  of  motor  centres  is  in  any  way  gnided  or  regulated  by  in- 
fluences emanating  from  Bensory  centres,  then  there  is  all  the  more 
reason-  for  supposing  that  the  stimulation  of  snch  sensory  centres 
would  evoke  the  movements  which  are  ac^iustoraed  to  be  produced  ander 
their  influence.  This  subject  has  been  previously  discussed  (see  p.  109)^ 
and  the  conclusion  above  drawn  seems  perfectly  legitimate. 

The  question  is  now  again  referred  to  for  obvious  reasons.  It  has 
been  deiinitely  ascertained  by  Hitzig,  Ferrier  and  others  that  a  par- 
ticular region  of  the  cortex  cerebri  is  excitable  under  electrical  stimu- 
lation, and  that  definite  movements  can  be  evoked  by  stimulation  of 
doflnite  portions  of  this  excitable  region.  It  is  known  to  nil  that  for 
snch  and  allied  reasons,  this  excitable  portion  of  the  cortex  is  supposed 
to  contain  a  congeries  of  'motor  centres/* 

Whilst  gratefully  accepting  the  experimental  facts  which  have  been 
demonstrated,  I  altogether  demnr  to  the  interpretation.  I  do  not 
believe  that  any  motor  centres  exist  in  the  cerebral  cortex  ;  on  the 
contrary,  I  believe  that  what  have  been  termed  motor  centres  are  in 
reality  sensory  centres  of  the  KinKsthetic  type — and  that  for  reasons 
which  I  have  previously  set  forth  (p.  113).  The  stimulation  of  snch 
centres  might  be  expected  to  produce  the  movements  to  which  they 
were  related  ;  and,  similarly,  the  destruction  of  snch  centres  should 
deprive  the  animal  of  the  possibility  of  producing  such  movements. 
But  let  us  now  deflue  the  situation  of  these  centres,  in  which  move- 
ments (that  is,  the  ingoing  impressions  resulting  from  movements) 
are   represented  in  the  cerebral  hemispheres. 

The  ezcitable  regions  in  each  ceri^bral  hemisphere  are  similarly 
situated.  They  have  been  most  precisely  defined  by  cxperimeiitai 
observations  on  the  lower  animals,  but  especially  upon  monkeys. 
Already,  however,  the  natural  experiments  made  upon  man  by  this  or 
that  localised  morbid  process,  is  tending  to  show  pretty  conclusively 


*  Alter  0peakmg  of  this  excitablo  region  of  the  cori&x,  Charcot  says  (*  Lo- 
caliBatioD,'  p.  193) : — "  I  take  the  present  opportanity  of  retDiading  yon,  inoi- 
dentally,  that  the  deuominatioa,  motor  ccntxca,  docs  not  imply  in  my  mmd  any 
abaolately  fixed  physiological  idea,  but  that  by  it  I  merely  wisb  tu  designate 
in  opposition  to  other  arocs,  those  regions  of  the  cerebral  cortex,  lesion  of  which 
oocaBione  motor  dieordcra  in  ccrtala  wcU-dofined  parts  on  the  opposite  sida  o{ 
the  body." 
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rat  the  distribution  of  the  Bcreral  centres  in  the  human  Bnbject  is 
^I88«ntially  BimiUr  to  what  it  is  in  moukeys. 

Tho  excitable  region  is  situated  mainly  in  the  two  great  convolu- 
tions lying  in  front  and  behind  tho  fissure  of  Rolando,  that  is  in  the 
ascending  frontal  and  the  ascending  parietal  convo- 
lations  ;  it  also  extends  slightly  backwards  above,  into  the  parietal 
lobule,  and  alightly  forwards  into  the  posterior  extremity 
of  each   of  the  three   frontal   convolution s. 


rio.is. 


Lkft  KKMUPXiBa   OF   THa  CaBXBeinc,  tHOwnio  DtmaaKT  Curraait  ui 

SXaTO-KOTOB     ABSA    OF    TSB  CORTXX    OBOUFKD    BOmiD  TEB  FlSSUBa  OF 

BoLuroo  [ftiter  Farrier]. 

Flo.  12. 


L 

^^1    I,  Poslero-p«ieUl  lobule.    Flexioo  of  the  foot  st  the  ankle,  occasionallv  com- 
^^DittMl  with  fltizion  of  the  thigh  on  the  p«lvU|  and  exteosioa  fonrard  of  the  leg — as 
^1^  Um  act  of  walking. 
^^      1,  Vpper  extmnity  of  the  wBcead\Dg  frootal  w  w«U  as  part  of  the  aeoeuUoji 


cvmxa  FOA  THB  LOwia  uaa,  with  thb  vovkmsits  to  wxicr  thvt  Aaa 

OSU^TBDi 


iloremeciu  brioglog  iba  foot  towards  the  middle  Una  of  the  trunk,  as 
ilw  muomI  war*  About  to  scratch  its  abdomen  or  lay  bold  of  aomethiiif  in  tUs 


S.  Cppar  part  of  aaoeoding  frontal. 
rarrtor  (' 


Movements  of  the  taiL 
LocaUiation,'  p.  65)  says  :•**  It  is  a  question  by  no  means  easy  to 
Amricrij  how  far  the  moTements  of  the  human  le^  can  be  compared  witb 
of  toe  leg^ann  and  foot-haod  of  the  monkey ;  or  what  is  the  representative 
io  i^tD  of  the  centre  for  the  t*il  which,  in  ttie  New  World  monkeys,  plays  the  part 
of  A  hand." 

ODnsas  roa  rsa  trppaa  uub,  with  thb  MomtsiSTa  to  waica  thst  aaa 

BXXJkTKO. 

it  Cpper  part  of  the  ascending  fnmtaL    Movements  of  adduction  and  retraction 


$,  Posterior  ertremity  of  the  Buperior  frontal  convolutioD.    Forward  extension 
cf  iba  armaod  hand. 
i;  cppar  part  of  ascending  frontal  convolution.    Supination  and  flexion  of  the 


^  b»c«  d.  Ascending  parietal  convolution.    Different  movements  of  the  wtist  and 
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flag, 


(With  Uwaa  latter,  retrftctioo  of  the  AOf  le  of  the  month  is  ftpt  U>  be  \ 
tod,  owing  to  the  proximity  of  the  facial  and  oral  centres.) 


racui.  AVD  OBAi.  cBsrsMs,  WITH  MOTunorra  ebsultixo  faom  toxib  btxmuiai 

7,  Median  portioD  of  ascending  frontal  ooavolutioo.    Retraction  and  elevation 
the  opposite  angle  of  the  mouth. 

8,  Lower  part  of  ascending  frontiU  convolutioo.  fileratiun  of  tUa  nam  and  upper 
tip,  with  depresfiinn  of  Inwer  lip. 

9  and  10,  luferior  extremity  of  MoandJng  frontal  and  posterior  extremity  of  the 
third  frontal  conrolutioo  (Brnoca'e  convolution).  Opening  of  the  mouth  with 
(9)  protrosion  and  (10)  retraction  of  the  tongue.  Begioo  of  Aphaai&.  Action 
bilateral 

11,  Retraction  of  the  opposite  angle  of  the  mouth ;  and  the  heed  toned  slightly 
to  one  side. 


13,  Posterior  portions  of  superior  and  middle  frontal  coDTolutlooet.  Eyee  opened 
widely ;  pupils  dilated ;  head  and  eyes  turned  towards  opposite  side. 

13  Find  IV,  Supra-marginftl  lobule  and  angular  gyni».  Eyee  moved  towards 
opposite  side,  with  an  upward  (13)  or  a  downward  (130  deviation.  The  pupils 
gooomlly contracted.    (Contre    of    vision  —  part    of.) 

14,  Huperior  temporo-sphenoidaj  convolution.  Pricking  of  opposite  ear;  head 
and  eyea  turned  to  apposite  side ;  pupils  largely  dilated,    (u  e  o  t  r  e   of  h  e  a  r  I  a  g.) 


These  are  the  regions  which  were  defined  hj  the  experimenta  of 
Hitzig,  and,  more  gpecially  by  those  of  Ferricr,  Recently  the  expe: 
ments  of  Schafer  and  Horaley  have  not  only  led  to  the  confirmatio 
of  these  locaUsations  bnt  also  to  the  discovery  of  another  important 
excito-motor  region  on  the  mesial  surface  of  the  hemisphere*  in  the 
marginal  c  on  v  o  1  u  ti  o  n,— excitation  of  which  gives  rise  to 
coulraclion  of  the  various  trunk  muscles  (Fig.  IS).  It  is  desirable 
however^  more  accurately  to  define  the  limits  of  these  various  centr 
and  to  state  the  kind  of  movements  which  their  stimulation  evok 
These  details  will  be  found  in  the  description,  given  by  Ferrier,  of 
Fig.  12,  in  which  his  experimental  results  with  monkeys  are  transferred 
to  corresponding  regions  in  the  human  brain  ;  as  well  as  in  the  de- 
scription given  by  Horsley  and  Schafer  of  Fig.  13,  having  reference  to 
the  marginal  convolution. 


mt 
he 
to 
le 
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By  a  method  of  mlnimam  Btlmulatlon  which  they  deecrihe,  HorsTey  ani 
Schafer  explored  the  mesiBl  surface  of  the  hemiephere,  and  soon  found  that 
positive  results  in  the  way  of  muscular  contraction  were  only  to  be  obtAined 
from  excit«tioa  of  the  part  of  the  marginal  convolution  Indicated  in  Fig.  13, 
that  is,  from  a  point  about  opposite  the  middle  of  the  first  frontal  gyrut,  back- 
wards as  far  as  the  ItirmiDatiou  of  the  calloiM>-marginal  fissuru  (c.  m.  b.). 

Speaking  of  their  results  they  say : — "  A  remarkable  relation  was  found  oa 
the  whole  to  hold  good  between  the  different  parts  of  this  convolution  and  the 
parts  of  tlie  body  thrown  into  movement  by  their  excitation^  to  the  effect, 
nomelyt  that  when  the  stimulus  was  applied  anteriorly  the  resulting  movements 


ri 


*  This  region   is  often  spolcen   of  by  French  writers  as  the  'paraoentrol 
lobule.' 
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rMted  the  upper  limbs  (and  in  one  or  two  inAtanc«s  muscles  of  the  hear)  &nd 
:) ;  wheo  applied  near  the  middle  of  the  excitable  part  of  the  convolution, 
the  mtuoles  chiefly  or  primarily  affected  were  those  of  the  trunk  (erector  spine, 
AbdomiiuJ  iniuclefl,i:c.),  whilst  when  applied  posteriorly,  mugclee  of  the  lower 
Umba  alooe  were  called  into  actiou.  Indeed,  it  apiieara  probable  that,  if  we  re- 
gard only  Uke  results  of  minimal  excitations,  and  especially  if  we  take  into 
•OOOaDt  only  tho»e  muscleii  which  are  primarily  called  into  action,  this  rule  will 
^Ton  to  obtain  in  a  siill  more  special  manner,  and  that  wo  may  arrange  tho 
moTem«nts  which  are  produced  by  stimulation  of  points  which  sacoeed  one 
Molber  f rom   before  back  in  tho  following  order  vis.  1.;  Movements  of  tho 


Pu.  13.  DiAOEAU  OF  THB  iHiTaR  sourkcm  or  Tira  Cbbsbral  Hiuisphkrs  or  a 
MacAOQgm,  sbowino  thk  situation  op  tbi  savsaA.!,  sxciTO-KOToa  CKjrraBS 
n  Txs  MaaentAL  Comtolution  [after  Horsley  and  Scbafer]. 

9.  Bo^  nason  of  Rolando.  2,  Small  Assure  separating  the  upper  extremity  of 
Ifca  aananding  parietal  conrolotion  from  the  parietal  lobiJa.  y,  Sooall  Assure  near 
tti>  aAMle  of  ibe  first  froota]  coavolutiou. 

HV',  Axitarlor  and  posterior  boondarios  of  the  ezdtable  area  in  the  Mar^al 
OoBvoluioo. 

3.  Movements  of  the  humerus  and  scapula.    3.  Movements,  chiefly 
sad  flexion,  of  the  upper  part  of  the  trunk  and  abdomen.    5.  Move- 
of  the  pelvis.     6.  Movements  at  the  hip,     7.  Movements  at  the  knee. 
L  MoTcmeots  at  the  ankle-joint.    9.  Movements  of  the  toes." 

what  has  been  said  above,  it  will  be  seen  that  whilst  the  characteristic 
iti  eTOked  by  excitation  of  tho  mar^nal  convolution  are  those  produced 
In  tnsik  mttacles  as  well  aa  in  musclea  which  connect  the  ujiper  and  lower 
lag  with  ih£  trunk,  then  la  alio  obtained  by  its  exoitatiuQ  move- 
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inentB  of  the  foreann  ftnd  of  the  hand  and  leg  very  eimilftr  to  thoso  which  Ferricr 
hoH  Bhown  may  bti  produced  by  excitdtion  of  portions  of  the  external  surface  of 
tiie  hemisphere.  .  .  .  It  is  to  be  noted,  however,  that  the  excitable  areas  for  the 
arm  aa  well  as  those  for  the  leg  occupy  correspondiDg  couUgnotu  aituatiooi  od 
tlie  external  and  mexial  surfsoes  of  the  hemisphere. 

For  further  details  reference  mofft  be  made  to  the  Prellmioary  Communioatioa 
of  Horsley  and  Schafer  ('  Hrooeediags  of  fioyal  Sooiety,'  Uaroh  9U,  1884). 

Wo  must  ttim  now  to  a  description  of  the  different  degrees  of 
paralysis  met  with  as  a  consequence  of  disease  in  one  cerebral  bemis- 
pbere.  As  before  slated  tlio  paralysis  is  of  the  hemiplegic  tjpe,  bat  in 
different  cases  it  varies  tnnch  in  its  degree  of  completGness  according 
to  the  varying  magnitude  and  situation  of  the  lesion.  This  is  found 
to  be  the  case  whether  we  have  to  do  with  cortical  lesions  in  the 
excito-motor  area,  or  with  lesions  deeper  down,  within  the  sabstance 
of  the  hemisphere — that  is,  in  the  fronto-parietal  region  of  the  centram 
ovale. 

In  the  case  of  lesions  occurring  in  the  excito-motor  area  itself  i 
will,  of  course,  be  easily  understood  that  a  very  small  lesion  limited  to 
the  facial  centre  may  produce  mere  paralysis  of  the  opposite  side 
of  the  face,  or,  should  the  lesion  be  on  the  left  side,  aphasia  together 
with  paralysis  of  the  opposite  side  of  the  face.  Again,  a  lesion  limited 
to  the  contiguous  centres  for  the  muscles  of  the  upper  limb,  may  pro- 
duce the  rare  condition  known  as  brachial  monoplegia;  or 
shonld  the  lesion  involve  simultaneously  the  centres  for  the  upper  limb 
as  well  as  those  for  the  face  (Fig.  12),  then  we  should  have  the  not 
nnfrcquent  combination  of  paralysis  of  the  arm  and  of  the  face  on  the 
opposite  side. 

It  is  also  obviouE  that  a  small  cortical  lesion  may,  on  certain  occs- 
sions,  involve  only  the  centres  for  the  lower  extremity^  and  we  should 
then  have  another  rare  result  in  the  form  of  a  so-called  craral 
monoplegia  on  the  opposite  side.  Or  a  cortical  lesion  may 
involve  simultaneously  the  centres  for  the  upper  and  the  lower  ex- 
tremities, so  as  to  produce  paralysis  of  these  Hmbs  on  the  opposite 
side  without  implicutiou  of  tlie  face. 

In  other  CAses  a  cortical  lesion  may  involve  simultaneously  the 
centrcK  for  the  face  as  well  as  the  upper  and  lower  limbs,  and  so  give 
rise  to  what  is  known  as  a  complete  hemiplegia  on  the  opposite 
side  of  the  body. 

But  what,  it  may  be  asked,  will  be  the  result  when  the  centres  for 
the  trunk  muscles  in  the  marginal  convolution  are  involved,  either 
alone  or  in  concert  with  the  other  excito-motor  centres  just  referred 
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•to  ?  TTiis  snbject  will  be  more  fully  considered  a  liltle  farther  on 
(p,  173),  For  the  present  I  will  merely  soy  there  is  reason  to 
1)611670  that  a  lesion  in  this  sitnation  wonld  give  rise  only  to  some 
amount  of  temporary  weakness  of  the  trunk  muscles  (lasting  perhaps, 
at  most,  not  more  than  two  or  three  days),  but  to  no  deduito  paralysis. 
There  are  no  cases  on  record,  at  all  comparable  to  the  brachial  and 
-cmral  moooplegias,  in  which  the  trunk  muscles  of  one  side  hare  been 
paralysed  as  a  result  of  a  lesion  in  and  confined  to  the  opposite 
nuflgina!  convolution. 

It  will  be  cosily  understood  that  lesions  in  the  centrum  ovale,  or 
white  eabstaoce  of  the  hemisplture,  occurring  not  far  below  tho  several 
centres  for  the  face  and  tho  upper  and  lower  limbs,  wonld  bo  capable 
of  producing  just  the  same  combinations  of  paralysis  as  hare  been 
above  enumerated  as  consequences  of  cortical  lesions.  As  a  matter 
of  fact,  however,  lesions  are  comparatively  rare  in  tliese  situations 
which  do  not  involve  the  grey  matter  also — tbis  being  a  consequence 
attributable  in  the  main  to  peculiarities  in  the  vascular  supply  of  such 
regions. 

Lower  down,  as  the  efferent  fibres  from  the  several  excito-motor 
c<'ntreB  come  closer  and  closer  together,  and  when  they  pass  into  and 
eoMtiiat«a  large  portion  of  the  so-called  '  internal  capsule,*  they  are 
moch  more  apt  to  be  alTected  together  (rather  than  separately),  and 
thus  to  produce  typical  hemiplegic  conditions, 

The  same  may  be  said  in  regard  to  lesions  occupying  either  cerebral 
uncle  or  one  half  of  the  pons  Varolii ;  only,  as  before  remarked, 
lesioDS  in  the  latter  situation  are  very  prone  to  extend  across  tho 
middle  line,  and  then  we  get  a  paralysis  more  or  less  completely 
bilateral  in  type. 

XhoSy  in  general  terms,  it  may  be  said  that  a  paralysis  of  cerebral 
origin  is  much  more  apt  to  be  partial  and  simple  when  the  lesion 
which  causes  it  is  in  the  cortex  ;  and  it  is  most  apt  to  be  extensive 
and  componnd  when  due  to  disease  in  the  pons  Varolii. 


mui 


(a.)  Modet  of  Production  of  Paraly$iB  in  different  Caaei  of 
Organic  Disease  of  the  Brain, — Another  point  requires  to  bo  noticed 
here.  The  different  kinds  of  paralysis  to  which  we  have  been  refer- 
ring are  brought  about  in  very  different  ways.  (1)  They  may  be 
produced  by  a  hemorrhage  which  cither  disorganises  the  centres  in 
tbe  cortex  or  tears  across  the  fibres  emanating  from  such  centrea  in 
wme  part  of  their  course.      (2)  A  hemorrhage  such  as  wo  have  re- 
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ferred  to  aboro  may  canse  structural  damage  to  some  cortical  centres 
or  to  some  part  of  their  efferent  fibres,  whilst  other  efferent  fibres  maj 
be  pressed  upon  by  the  extraraaatioo,  and  thus  rendered  for  a  ttme 
incapable  of  transmitting  stimuli :  it  bas  been  long  recognized  that 
recoTory  of  functional  activity  may  gradually  take  place  in  fibres  that 
have  been  merely  pressed  upon,  as  the  blood  clot  becomes  absorbed 
and  pressure  upon  surrounding  parts  ia  consequently  diminished  at 
the  seat  of  lesion.  (8)  Occlusion  of  vessels  or  of  some  largo  arterial 
trunk,  by  thrombosis  or  embolism,  cuts  off  at  first  from  its  proper- 
blood  supply  a  tract  of  brain  tissue  nearly  equal  to  that  of  the  area 
of  distribution  of  the  vessel  ;  and  if  such  ischemia  occurs  in  a  motor 
tract  its  deprivation  of  blood  will  necessarily  cause  a  cessation  of 
function  in  such  parts,  and  the  establishment  of  a  corresponding 
motor  paralysis  ;  soon,  however,  some  amount  of  collateral  circtila- 
taon  is  set  up,  before  the  brain  tissue  becomes  irretrievably  damaged, 
the  area  of  functional  inertia  is  diminished,  and  a  corresponding 
diminution  takes  place  in  the  amount  of  the  paralysis.  (4)  The 
growth  of  some  abscess,  tumour,  or  other  adventitious  product  may,  in 
other  coses,  be  the  means  of  destroying  or  compressing  either  centres 
or  outgoing  fibres  in  some  port  of  their  course — and  here  the  signs  are 
liable  to  go  on  increasing,  though  it  may  be  slowly  and  fitfully. 
(5)  Whether  we  have  to  do  with  hemorrhage,  softening,  or  with  a 
new  growth  or  other  adventitious  product,  there  is,  in  all  severe  coses, 
a  more  or  less  general  increase  of  cerebral  pressure,  which  is  apt  to 
canse  symptoms  dependent  upon  interference  with  the  functions  of 
parts  more  or  less  remote  from  the  actual  seat  of  lesion  ;  if  from  any 
cause  the  general  pressure  diminishes,  there  will  be  a  proportionate 
diminution  in  all  such  symptoms  of  an  •  indirect  *  order.  (6)  Simi- 
larly, the  disturbance  of  the  proper  balance  of  nerve  functionsy 
vpeoially  by  lesions  occurring  more  or  less  abruptly,  may  produce 
tfmporary  symptoms,  dependent  upon  the  functional  disturbance  of 
parts  not  themselves  primarily  affected;  or  such  'indirect'  symptoms 
may  have  other  obscure  relations  with  the  primary  structural  damage 
aod  its  immediate  consequences. 

One  important  conclusion  that  should  be  drawn  from  what  has  been 
said  is.  that  only  some  of  the  more  important  features  or  symptoms 
presented  by  a  patient  are  to  be  explaiued  as  direct  consequences 
of  the  lesion  ;  other  symptoms  will  belong  to  one  or  other  section 
of  the  'indirect'  category,  and  will  be  produced  and,  perhaps,  disappear, . 
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in  CD&nnorB  so  T&rioufi  as  to  defy  anj-tbiug  like  a  satisfactory  explanation 
detail 
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(6.)  The  kind  of  Facial  Paralysis  whkh  occurs  in  HemipUgia,~li 
is  important  to  say  a  few  words  on  this  eubjcct  becAiieo  tlie  amount  of 
facial  paralysis  existing  in  difiorent  caGes  of  hemiplegia  varies  greatly 
— and  for  the  most  part  in  accordance  with  the  situation  of  the 
lesion. 

In  some  instances  of  hemiplegia,  facial  paralysis  may  be  practically 

sent ;  this  is  most  likely  to  occur  in  some  cases  of  cortical  disease. 
till,  in  other  cases  of  cortical  disease,  where  the  facial  centres  are 
themselves  actually  implicated,  the  facial  paralysis  is  apt  to  be 
extremely  well  marked  and  persistent.  Tbns,  it  will  be  seen  that 
in  the  cose  of  cortical  lesions,  there  is  the  greatest  latitude  as  regards 
the  amount  of  facial  paralysis — thcngh,  even  when  it  is  well  marked 
from  disease  in  this  situation  it  is  always  of  the  tjpical  kind  described 
in  the  ueAt  paragraph. 

Tlie  typical  facial  paralysis  that  goes  with  hemiplegia, 
may  be  considered  to  be  that  which  is  commonly  associated  with 
cerebral  hemorrhage  dno  to  ruptare  of  the  principal  Icnticulo-striato 
artery  (the  site  of  the  hwrnorrhage  being  within  or  just  outside  the 
corpus  striatum),  simply  because  this  is  about  the  commonest  cause 
of  hemiplegia.  The  facial  paralysis  met  with  in  those  cases  is 
Qsnolly  both  partial  and  incomplete — that  is,  it  only  affects,  to  an 
appreciable  extent,  some  of  the  muscles  supplied  by  the  seventh  nerve  ; 
and  those  which  are  involved,  are  weakened  rather  than  wholly 
paralysed.  The  muscles  chiefly  affected  are  the  buccinator  and  some 
of  the  fitrdght  muscles  going  to  the  angle  of  the  mouth  and  lip  on  the 
paralysed  side  of  the  body  ;  and,  in  consequence  of  the  weakening  of 
these  muscles,  the  cheek  on  the  affected  side  looks  flat,  the  correspond- 
ing naso-labial  fold  ia  less  marked,  the  upper  lip  is  less  arched^  and  the 
angle  of  the  month  on  the  same  side  is  decidedly  lower  than  its 
fellow.  As  patients  and  their  friends  often  say,  the  face  is  '  drawn,* 
though  by  this  expression  they  refer  more  especially  to  the  opposite 
or  non-paralysed  side,  where,  owing  to  the  nnresisted  action  of  the 
mnscles  on  this  side,  the  angle  of  the  month  is  higher  than  it  is  on 
the  paralysed  side.  This  difference  in  level  of  the  angles  of  the 
motttli,  becomes  much  more  marked  when  the  patient  laughs  or  speaks, 
or  when,  in  response  to  our  bidding,  he  attempts  to  show  bis  npper 


172 


SNOEFHALIO  FABAXTSES. 


1 


teeth.  You  may  note,  liovrerer,  that  he  can  frowa  as  nstialf  can  lifl 
bis  ejebrow  and  uyolid,  and  can  close  his  eye  on  the  paralysed  side 
almost  aa  well  as  on  the  other  side  of  the  face.  It  is  only  rarely  that 
a  trifling  weakness  of  the  orbicularis  palpebrarnm  is  apparent  for  the 
fir8t  day  or  two  afler  the  attack. 

When  the  tongne  is  affected  it  deviates,  on  protrasion,  slightly 
the  paralysed  side,  owing  to  the  more  powerful  action  of  the  protnn 
ing  musck's  on  the  non-paralysed  side. 

It  is  important  to  know  these  characteristics  of  the  most  common 
form  of  facial  paralysis  associated  with  brain  disease  becanse,in  certain 
-cases,  as  a  result  of  such  disease,  paralysis  of  the  face  alone  may  occur 
without  implication  of  either  limb.  Thus,  such  cases  as  these  may 
be  met  with  : — a  patient  feels  giddy,  finds  himself  either  unable  to 
speak  at  all  for  a  few  miuatcs  or  else  only  able  to  articulate  badly  ;  at 
the  same  time  his  face  may  be  drawn  to  one  side  though  no  weakness 
io  the  arm  or  the  leg  may  be  experienced.  Such  a  condition  may  be 
the  forerunner  of  a  more  complete  hemiplegic  attack,  or  it  may  bare 
h<*en  produced  by  a  small^  non-progress  ire  lesion.  In  the  latter  case, 
after  two  or  three  days  all  difficulty  in  articulating  may  have  dis- 
appeared, the  limbs  may  still  show  do  sign  of  weakness,  though  the 
angle  of  the  moatli  may  remain  distinctly  lower  on  the  affected  side, 
and  the  tongue  may  perhaps  deviate  slightly. 

When  called  upon  to  form  an  opinion  in  regard  to  such  a  case  aa 
this  it  must  not  be  forgotten  that  just  such  an  unsymmetrical  con- 
dition about  the  mouth   exists  in  some  persons  more  or  less  from 
birth,  whilst  in  otliera  it  may  be  due  to  a  comparative  absence  of* 
teeth  on  one  side  of  the  upper  jaw. 

At  other  times,  the  face  is  found  to  be  paralysed  in  the  manner 
above  described  in  concert  with  the  arm  on  the  corresponding  side, 
the  leg  remaining  an  affected.  Such  cases  are,  in  the  majority  of  in- 
stances, due  to  cortical  or  subcortical  lesions,  though  they  may  olao 
be  caused  by  lesions  lower  down,  perhaps  in  the  internal  capsule  it- 
self, which  destroy  or  press  upon  the  efferent  fibres  proceeding  fr 
the  centres  for  the  face  and  upper  limb  alone. 


onii^_ 


(c.)  The  Distribution  of  Paralysis  in  a  typical  case  of  Hemiplegia. — 
In  the  next  group,  we  have  to  do  with  the  ordinary  typical  hemi- 
plegic cases  (such  as  ore  so  frequently  produced  by  disease  in  or  just 
outaide  the  corpus  striatum)  in  which  there  is  paralysis  of  the  face 
such  as  we  have  above  described,  together  with  a  paralysis  more  or 
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less  complete  of  the  arm  and  of  the  leg  on  the  same  side — but  the  re 
is  in  these  cases  no  marked  paralysis  of  the  trunk 
mnsc  les.  Why  is  this  ?  and  whnt  other  muscles  are  exempt  from 
paralysis  in  snch  cases  ?  These  are  questions  of  considerable  interest, 
OD  which  we  must  now  say  a  few  word(i. 

The  paralysis,  as  above  stated,  is  limited  to  the  arm.  the  leg,  and  a 
part  of  the  face.  It  does  not  involve  the  muscles  of  the  eyes,  of  the 
neck,  the  back,  the  thorax,  and  the  abdomen.  In  explanation  of  thi« 
exemption  Dr.  Broadbent  has  put  forward  an  hypothesis,  whicli, 
whilst  it  goes  far  to  explain  the  facta  is  also  based  upon  sound 
physiological  principles. 

Broadbent  maintains  that  the  key  to  the  apparent  anomaly,  is  to  be 
loand  by  a  comparison  of  the  muscles  paralysed  with  those  which 
escape  paralysis.  They  are  then  seen  to  fall  naturally  into  two  dis- 
tinct classes.  The  arm  is  completely  paralysed,  and  this  is  a  part 
whose  movements  are  always  independent  of  those  of  its  fellow. 
The  log,  which  is  often  less  paralysed,  can  also  be  moved  quite  inde- 
pendently of  its  fellow — though  the  two  limbs  so  very  frequently  move 
in  concert.  But  the  muscles  of  the  eyes,  neck,  and  trunk — those 
which  escape  paralysis — act  in  pairs  and  are  almost  always  bilaterally 
combined  in  one  or  other  mode.  Corresponding  or  related  muscles 
on  the  two  sides  of  the  body  are,  in  fact,  here  simultaneously  called 
into  play.  Thus,  as  Broadbent  says  :  — "  We  move  one  arm  or  one  leg 
whilst  the  other  is  qaiet  or  executing  a  totally  different  action.  We 
find  it  impossible  to  expand  one  side  of  the  chest  without  the  other, 
or  to  move  one  eye  without  Uie  other,  and  extremely  difficult  to  throw 
into  action  the  mascles  on  one  side  of  the  abdomen  without  the  other 
— impossible,  indeed,  to  do  this  forcibly." 

Now  it  is  extremely  probable  that  when  mnscles  on  opposite  sides 
of  the  body  habitually  act  together,  and  rarely  or  never  inde- 
pendently, the  spinal  nuclei  of  their  nerves  become  connected  by 
commissural  fibres.  Broadbcnt'a  explanation,  therefore,  of  the  ex- 
emption of  certain  muscles  from  paralysis  in  cases  of  hemiplegia,  is 
based  upon  the  supposition  that  the  two  nerve  nuclei  in  opposite  sides 
of  the  cord,  in  relation  with  such  pairs  of  bilaterally  acting  muscles, 
are  so  intimately  connected  by  means  of  commissural  fibres  as  to  be 
in  effect  a  single  nucleus.  He  supposes  that  a  combined  nucleus  of 
this  sort  will  be  in  connection  with  a  set  of  tibrcs  from  each  hemis- 
phere, and  will  usually  be  called  into  action  by  both,  '*  but  it  will  be 
capable   of  being  excited  by  cither  singly,  more  or  less  completely, 
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according  as  the  commiaaural  connexion  between  the  two  halres  is 
more  or  less  perfect." 

This  same  hypothesis  affonla  an  explanation  of  some  of  the  pheno- 
mena known  to  occur  in  hemichorea,  as  well  as  in  cases  of  unilateral 
convnlaion  due  to  some  irritation  in  the  excito-motor  region  of  the 
opposite  cerebral  hemisphere.  Here  we  have  to  do  with  choreic 
movements  or  spasms  in  just  the  same  limb  muscles  as  are  paralysed 
in  a  case  of  hemiplegia,  but  the  bilaterally  acting  muscles  are,  where 
the  irritation  is  severe  enough,  generally  affected  also,  though  on 
both  sides  of  the  body.  This  is  precisely  what  might  have 
been  expected  in  accordance  with  Droadbent's  theory  ;  for,  juat  as  the 
cutting  off  of  incitations  from  one  side  of  an  intimately  connected 
double  nucleus  may  entail  no  paralysis,  because  a  sufficient  stimulua 
may  pass  through  the  two  halves  of  the  nucleus  from  the  fibres 
coming  from  the  undamaged  hemisphere,  so  may  an  undue  amount  of 
stimulus  passing  through  the  fibres  of  one  side  lead  to  spasms  of  the 
related  muscles  on  both  sides  of  the  body. 

Experimental  observation  has  also  shown  thot  irritation  of  certain 
parts  of  the  cortex  of  the  brain,  and  more  especially  of  the  facia] 
centres,  has  given  rise  to  double  associated  movements  on  the  two 
sides  of  the  face.  Some  hove  imagined  that  this  affords  evidence  of 
a  double  representation  in  the  cortex  of  such  bilateralljr 
acting  muscles,  that  is,  that  a  doable  set  of  fibres  pass  downwards 
from  each  hemisphere  of  the  brain  ;  one  set  to  excite  the  muscles  on  the 
opposite  side,  and  the  other  the  related  muscles  of  the  same  side.  But 
no  independent  evidence  supporting  such  a  view  exists ;  and  the  facta 
mentioned,  are  capable  of  receiving  a  ready  explanation  in  accordance 
with  Broadbents  hypothesis — viz.,  in  the  same  way  that  we  explain 
the  bilateral  excitation  of  associated  muscles  in  cases  of  oUierwise  uni- 
lateral convulsion.  Any  double  representation  in  the  cortex  would, 
in  short,  involve  a  double  sensory  as  well  as  a  double  motor  representa- 
tion, if  the  view  which  we  have  put  forward  in  this  work  concerning 
the  initiation  of  movements  has  any  truth  in  it;  indeed  this  hypothesis 
as  to  the  existence  of  a  '  double  representation  of  muscles  in  the 
cortex '  seems  to  me  much  less  probable  than  the  byi)othcsi8  of 
Broadbent. 


Ab  ingenlons  suggestion  has  been  made  by  V.  Horsley  in  reference  to  the 
cause  of  exemption  of  the  tnink  muscles  from  paralysis  in  conca  of  hemiplegia, 
boMd  upon  the  retiuUs  of  his  own  and  tichiifer's  experlnieotf:,  by  wbieh  they 
have  been  enabled  to  determine  that  the  marginal  coDTolution  contains  the  excite- 
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^notor  centTM  for  the  trunk  muacle*.  He  refers  eapccially  to  the  common  form 
of  cerebral  baimorrbage  re^ultJug  from  rupture  of  tbe  principal  lenticalo -striate 
artery  which,  a«  dwcribed  by  Duret,  courses  round  the  under  surface  of  the  Unr 
tiealftr  nucleus  at  the  juuctioo  of  its  anterior  and  middle  third  before  it  paaSM 
through  it  and  the  iutemal  capsule  to  gain  the  caudate  ouoleus  (Fig.    14).      In 


Pto..  14.  SscnoH  TH.BOcaii  lift  Ckbxbral  Hbmiupbebi  muBtT  nr  tbi  sxrbo 
nam  or  nu  nasoaa  or  Rolahdo,  sbowino  assuhkd  kklativs  position  or 
nBB£8  FBOcaaDiKo  raou  Tus  ssvaaAX,  kxcitomotob  csMTass  [after  Borsleyj. 

Fi  fadal  centres  uid  out^tog  fibres.  1,  ceotres  for  upper  extremity  with  out- 
fctog  ftbraa.  L.  centres  (or  lower  oatremity  with  outgoing  fibre>s.  T,  centre's  for 
Crtiu  mosetes  with  outgoing  fibres.  GCa,  corpus  oallosum.  NC.  cauditte  nucleus. 
'SIh  leotlrular  nucleofi.    IC,lDtemal  cupsule. 

CA,  iotem&I  can>tid  artery.    aSL,  l^uticulo-strUte  artery. 

(H*iDorrhage  occurs  most  frequenUy  ciLbor  in  the  outer  part  of  the  lenticular 
pnoilis  or  joat  outside  it.) 

reference  to  this  particular,  though  extremely  common,  site  fur  cerebral  hwmorr- 
hagr,  Borslej  snya  (•  Lancet/  July  5,  1884,  p.  D) : — "  From  tliis  i>ofiItion  It  is 
O^vioQl  that  hemorrhage  from  it  will  deiftroy  tbe  pyramidal  fibres  In  the  order 
Of  fhfiCt  opper  limb,  lower  limb,  and  trunk,  as  the  focus  of  bipmorrh&ge  will  be 
brlvw  and  in  front  of  the  bundles  of  fibres,  ,  ...  It  is  obvious  that  the  trunk 
fibres  are  as  a  rule  only  pressed  upon^  sinoe  if  the  ha^niorrhage  extended  up  as 
hi|^  as  to  completely  divide  them,  it  would  be  within  a  very  few  millimetres  of 
the  lateral  ventricle,  rupture  into  which  would  preclude  further  progress  of  the 
caee.*'  Tbia  i»  an  ingenious  sngKestion.  but  it  in  obviously  ouu  applicable  only 
tD  •  certain  (though  very  common)  class  of  csms,  and  not  to  hemiplegia  In 
gmeni,  (torn  uoilateral  lesions  in  various  parts  of  tbe  brain.  It  may  be  true 
thai  from  the  mere  anatomical  disposition  of  the  fibres  coming  from  tho  mar* 
gfatftl  oonTolutiou,  the  trunk  muscles  are  lodst  liable  to  be  implicated  in  hemi- 
plegias doe  to  this  particular  cause ;  but  there  seems  to  be  evidence  enough  to 
dbw  that  where  the  motor  tract  of  one  bemis}>bere  is  completely  torn  across 
flharo  la  itill  nothing  more  than  a  temporary  weakening  of  the  trunk  muscles 
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on  the  para1yi?ed  aide*  and  that  tbia  U  the  rule  ia  hemiplegia  generally — it  iV 
bcoaase  of  its  beariog  upon  all  auch  oaacs*  therefore,  ae  well  as  for  the  explann- 
tioa  whiob  it  affords  of  the  distrlbatiou  of  spasms  in  hcmicborca  and  in  unilateral 
OonvulBions  (where  facial  and  tnink  muBclesare  90  apt  to  be  affected  bilaterally)' 
that  we  must  BtiU  rely  upon  Broadbent's  hypothesis  aa  affording  the  best  and 
most  generally  applioable  explanation. 

Horftley'B  Buggostion  renders  no  sort  of  explanation  of  these  latter  facts.  He 
might  say,  it  is  not  necetuiary  that  it  should  do  so.  That  the  excitation  of 
cortical  so-called  motor  centres  on  ono  side  might  lead^  by  means  of  comrmssural 
fibres,  to  the  excitation  of  corresponding  motor  centres  in  the  opposite  htmis* 
phere.  But  there  ore  grave  objeotionB  to  tbU  view,  when  wo  remember  that 
according  to  Franck  and  Pitreu,  bilateral  convulsions  may  still  occur  frum 
irritation  of  ono  hemisphere,  oven  when  the  *  motor  centres '  of  the  otlier 
hemisphere  have  been  extirpated. 


There  is^liowerer,  ono  exceptioa  of  11  remarkable  kind  to  the  other- 
wise apparently  general  law,  that  bilateral  muscles  which  habitaally 
act  together  may  be  effectively  stimulated  through  either  cerebral 
hemisphere  acting  alone.  No  mascles  arc  more  eminently  bilateral  and 
simultaneous  in  their  action  than  those  concerned  in  the  motor  acts 
needful  for  the  production  of  articulate  speech,  and  yet.  as  we  have 
prcTioQBly  stated  (p.  118),  tlicsc  groups  of  muscles  seem,  as  a  mie,  only 
to  receive  their  stimnlation  from  one  cerebral  hemisphere,  that  hemis- 
phere being  almost  itivarJably,  in  right-haudcd  persons,  the  left.  Thia 
peculiarity  appears  to  afford  the  real  reason  wliy  Aphasia  is  generally 
caused  by  a  lesion  in  the  third  frontal  convolution  and  some  other 
sites  in  the  left  h(.^mi^jphe^eT  and  not  by  similar  lesions  in  thu  right 
hemisphere. 

Between  the  comparatively  rare  and  imperfect  form  of  hemiplegia 
in  which  the  leg  escajJcs  altogether,  and  the  ordinary  forms  of  hemi- 
plegia in  which  it  is  at  first  completely  paralysed,  all  gradations  are 
enconntercd  lu  practice.  But,  t^till  more  rarely,  wo  meet  with  an 
irregular  form  of  the  affection,  in  whichj  from  the  beginning, 
the  leg  is  more  decidedly  affected  than  the  arm.  We 
arc  able  to  recognize  this  anomaly  ut  once,  should  the  paralysis  of  the 
upper  extremity  be  from  the  first  incomplete ;  though  in  coses  of 
complete  paralysis  of  the  hcmiplegic  type,  the  existence  of  the  dist^ase 
in  this  irregular  form  cannot,  of  course,  reveal  itself  until  the  patient 
begins  to  recover  power.  Then  it  is  that  we  find  the  arm  recovering 
strength  more  rapidly  than  the  leg — so  that,  after  a  time,  the  patient 
may  have  completely  regained  his  strength  in  the  upper  extremity, 
whilst  the  leg,  instead  of  improving,  has  only  become  more  stiff  and 
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jioworicss.  Trousseau  passed  a  very  gloomy  verdict  on  sacb  cases, 
which  certataly  does  not  seom  to  be  merited  in  all  of  thein. 

More  information  is  wanted  concerning  these  cases,  thongh  probably 
they  may  be  referred  to  three  categories  :— 

(1).  We  may  hare  cases  of  this  kind  caused  by  lesions  wholly  or 
m  part  cortical,  m  which  the  cortical  leg  centres  are  proportionately 
much  affected.  Or  lesions  may  implicate  the  upper  part  of  the  in- 
ternal capsule  in  an  unusual  way,  so  as  to  iuvolre  the  Qbros  emanating 
from  the  centres  for  the  lower  extremity  more  than  those  proceeding 
from  the  centres  for  the  upper  extremity. 

(2).  Other  cases  of  this  variety  of  hemiplegia  are  certainly  met  with 
where  the  leeion  occurs  in  the  pons  Varolii.  Of  this  I  have  seen  some 
well  marked  instances,  and  can  refer  to  cases  verified  by  post-mortem 
rxaroinatioDS.  The  possibility  of  snch  an  occurrence  from  unilateral 
lesions  in  this  locality,  is  rendered  more  explicable  by  reason  of  the 
topographical  separatencss  of  the  motor  fibres  pertaining  to  tho  arm 
mad  leg  respectively  in  this  region,  as  Brown-Sf^'quard  long  ago  ascer- 
tained. 

(S).  Lastly,  I  believe  there  is  another  class  of  cases  in  which  tho 
leg  19  not  originally  more  paralysed  than  tho  arm — in  which,  in  fact, 
r»eo?«ry  begins  to  take  place  in  the  ordinary  way — though  it  may 
•oon  be  arrested  so  far  as  the  leg  is  concerned.  Snch  cases,  there- 
fore, only  seemingly  belong  to  the  variety  of  hemiplegia  of  which  we 
•re  now  speaking,  when  tliey  are  met  with  nt  a  period  remote  from 
I  heir  origin  ;  they  arc,  I  suspect,  not  so  much  due  to  any  peculiarity 
of  the  brain  lesion,  as  to  certain  qnasi-acctdental  extensions  of  sclerosis 
from  like  tract  of  *  secondary  degeneration  '  in  the  lumbar  region  of 
tbe  wphul  cord. 

In  come  of  the  cases  in  which  the  arm  regains  power  before  the  leg, 
I  hmve  found  that  the  seveial  segments  of  the  limb  recovered  in  an 
order  tho  reverse  nf  that  which  is  usual — namely,  that  power  wa<t  first 
ngtmed  over  the  movements  of  the  fingers  and  wrists,  then  over  those 
of  tbe  eJbow,  and  lastly  over  those  of  the  shonlder  joint.  Hughlings 
Jatkmm  has  expressed  the  opinion  that  this  inversed  onler  of  recovery 
ff(  power  in  the  different  segments  of  the  upper  exireraily  obtains  in 
all.  or  in  almost  all,  tbe  coses  in  which  the  arm  recovers  before  the  leg. 
ThkU  also  a  matter  that  requires  further  investigation.  My  own 
iptisttoe  does  not  enable  mc  to  share  this  opinion.  Moreover,  in 
OMS  where  there  is  no  reversed  order  of  recovery  as  regards  the  leg 
sad  the  arm,  I  have  sometimes  found  the  several  parts  of  the  arm 
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recover  in  the  inverse  order  already  mentioned,  without  being  able  at 
all  to  account  for  this  departure  from  the  guuur&l  nilo. 


P 


In  lesions  of  the  crua  cerebri  an  ordinary  hemiplegic  condition  o 
the  opposite  side  of  the  body,  including  the  face,  is  often  associated 
with  paralysis  of  the  third  nerve  on  the  same  side  as 
the  lesion.  This  characteristic  association  is  most  apt  to  be  met 
with  when  the  lesion  affects  the  part  of  the  cms  contigaous  to  the 
pons. 


As  a  mie,  in  lesions  of  the  internal  capsule  or  of  any  part  of  the 
hemisphere  above  this  level  (with  the  possible  exception  of  lesions  iu 
the  cortical  facial  centre  itself),  we  meet  only  with  that  partial  and 
temporary  paralysis  of  the  facial  and  hypoglossal  nerves  which  has 
been  already  described.  Bnt  as  the  cerebral  lesion  causing  hemi- 
plegia comes  into  close  relations  with,  or  actually  invades,  the  pons 
Varolii,  bo  is  the  paralysis  of  the  muscles  supplied  by  Uiese  nerves 
apt  to  be  both  more  complete  and  more  lasting.  The  tongue,  instead 
of  merely  deviating  bllghtly  to  the  paralysed  side,  is  iu  these  latter 
cases,  not  ntifrequently  so  much  affected  that,  for  a  time,  it  cai^H 
not  be  protruded  at  all ;  there  may  also  be  dilliculty  of  deglutition, 
togetlicr  with  a  more  or  less  copious  flow  of  saliva  from  the  paralysed 
side  of  the  moatlu  The  paralysis  of  the  face,  too,  is  much  more 
marked ;  its  angle  on  the  affected  side  is  notably  lower,  and  the  bucci- 
nator is  quite  powerless,  so  that  food  tends  to  collect  between  the  teeth 
and  the  paralysed  check.  There  ia  aUo  some  obvious  weakening  of 
the  orbicularis  palpebrarum,  so  that  the  corresponding  eye  can  only  be 
partially  closed.  In  conjunction  with  such  phenomena  as  these — that 
is,  with  the  set  taken  as  a  whole — there  almost  always  exists  a  marked 
dilliculty  in  articulation  (aphemia). 

This  very  striking  group  of  signs  may  present  itself  (a)  with 
paralysis  of  the  face  on  the  same  side  as  the  limb  palsy,  though  at 
other  times  it  occurs  (b)  with  an  implication  uf  the  face  on  the  oppo- 
site side  of  the  body  ('cross  paralysis'  or  'alternate  hemiplegia'). 
In  the  latter  class  of  cases,  the  paralysis  of  the  face  is  sometimes 
almost  as  marked  and  complete  as  where  peripheral  disease  of  the 
facial  nerve  exists  (Pt.  Ill,  E),  In  the  former  class,  the  paralysis 
may  be  extremely  well  marked  in  the  lower  half  of  the  face,  but  more 
or  less  abiicnt  in  the  occipito-froutalis,  the  corrugatur  superciUij  ftud 
the  orbicularis  palpebrarum. 


■U^l 
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•Cross  paralysis'  or  *ftlternaUj  hemiplegia'  is  now  generally  re- 
LEcd  as  being  iudicatlvc  of  a  lesion  in  the  pons  Varolii.  But 
|tlii8  is  not  enough  ;  it  is  indicative  of  a  lesion  in  the  lower  or  posterior 
''|>art  of  one  lateral  half  of  the  pons,  because  in  this  place  a  single 
Icftiou  maj  iuiplicnte  the  out-going  fibres  of  the  facial  (that  is  its  root 
fibres)  after  their  decussation  in  the  pons,  and  also  the  channels  for 
,lbe  conveyance  of  motor  stimuli  to  the  limbs  hefm-^  their  decussation 
the  medulla  (Fig.  15).  A  single  lesion  thus  situated^  therefore, 
suffices  to  paralyse  the  facial  muscles  on  the  same  side  and  the  limbs 
opposite  side  of  the  body. 


^ 


PiO,  15.      DiAOBAV   IlLDSTRATIKO   TRK   DBCVSSATION   OF   TKE   CK&E5UAL  FIBBES  FOR 

Tix  Faclu.  Noftva  ix  tuk  ?o»s,  avo  op  fuuus  foh  tub  Lixiia  xh  tkx 
MaooLU. 

P,  pofu.    llo,  medulU  obloDgmta. 
DP.decuMBClca  of  tba  pyramlcs. 
P,  flbrw  dMtioed  for  the  facial  nervfts. 
B»  fibre*  daBtiDeJ  for  the  nerves  goiug  to  extremiUae. 
»,la»ioo  ID  the  apper  pait  of  the  poos. 

lb  Ifldoo  in  the  lower  part  of  tbe  poc3  (which  would  be  productive  of  a  'croaa 
pATKiyaia '). 


\ 


Shonld  the  lesion  occur  in  the  upper  or  anterior  part  of  one  lateral 
hilf  of  the  pons,  the  fibres  for  the  facial  and  the  motor  channels  for 
the  limbs  arc  alike  implicated  above  their  respective  sites  of  decussa- 
tion, and  consequently  the  facial  paralysis,  though  still  very  marked^ 
<KcarB  on  that  side  of  the  body  on  which  the  limbs  arc  paralysed. 

ThaSi  whilst  '  cross  paralysis '  is  indicative  of  a  lesion  in  the  pons 
VaroUu  it  by  no  means  follows  that  the  lesion  is  not  situated  in  this 
region  aimply  because  we  have  to  do  with  a  paralysis  of  the  face  and 
of  xhe  limbs  on  the  same  side  of  the  body.  This  is  %  fact  which  is  not 
alvajft  bonie  in  mind. 

Again,  it  shonld  also  bo  remembered  that  a  'cross  paralysis  '  may, 
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at  times,  be  Bimnlated  when  it  does  not  rcallj  exist.  In  cases  of  hemi- 
plegia of  the  ordinary  type,  for  instance,  it  occasionally  happens  after 
it  has  existed  for  a  certain  time  that  a  condition  of  contracture  ia  set 
up  in  the  paralysed  muscles.  The  labial  commissure  on  the  affected  sido 
then  becomes  raised  instead  of  lowered,  and  the  naso-labial  furrow 
instead  of  being  less  than  natural  becomes  deepened — thus  the  ap- 
pearance of  a  paralysis  on  tbe  opposite  side  is  suggested  and  conse- 
quently the  patient  might  seem  to  be  the  subject  of  a  *  cross  para- 
lysis.' In  such  a  case,  however,  it  would  be  found,  on  close  observa- 
tion, that  the  power  of  movement  was  decidedly  greater  on  the  appa- 
rently paralysed  side,  and  scarcely  perceptible  on  the  opposite  side  (or 
side  of  contracture). 

According  to  Nothnagcl,  it  is  possible  for  a  small  lesion  to  exist  ia 
the  pons  which  shall  paralyse  the  arm  comi)leteIy,  render  the  leg 
paretic,  and  yet  not  produce  paralysis  of  the  face  on  either  sido.  He 
has  seen  two  such  cases.  In  each  the  lesion  was  situated  in  the  upper 
part  of  the  pons,  very  near  to  the  cms  cerebri,  and  close  to  the  middle 
line.  From  these  and  other  observations,  it  appears  that  para- 
lysis of  the  extremities  may  occur  without  paralysis  of 
muscles  supplied  by  the  facial  or  any  other  of  the 
cranial   nerves,    even   in  the  case  of  lesions  of  the  pons  Varolii. 

On  the  other  hand,  it  should  bu  borne  in  mind  that  in  some  cases 
of  lesion  in  the  pons,  paralysis  of  the  sixth  nerve  (supplying  the 
external  rectus),  may  coexist  on  the  same  side  with  paralysis  of  the 
facial.  In  others  still,  there  may  be  the  coexistence  of  paralysis  of 
the  fifth  nerve  with  paralysis  of  the  facial  on  the  side  of  lesion. 

In  another  set  of  cases  of  lesion  in  the  pons,  we  find  paralysis  of  a  more 
or  less  distinctly  bilateral  (as  distinguished  from  the  alteniatc)  type. 

In  some  very  rare  cases,  double  facial  paralysis  has  been  met  with, 
associated  with  paralysis  of  the  limbs  on  one  side  only.  This  com- 
bination is  said  to  have  occurred  as  a  consequence  of  lesions  involving^ 
one  half  of  the  pons  only.  Theoretically  it  would  seem  that  such  a 
combination  of  symptoms  might  be  produced  by  a  unilateral  lesion, 
provided  only  that  it  extended  up  to,  or  even  a  trifle  beyond,  th« 
middle  line  of  the  pons  just  in  that  region  where  the  intra-cerebral 
fibres  of  the  facial  decussate  with  one  another  (see  Fig.  15,  f). 

As  a  much  more  common  occurrence,  however,  ve  find  a  more  or 
less  complete  bilateral  paralysis  resulting  from  lesions  in  the  central 
parts  of  the  pons,  or,  in  fact,  from  any  lesions  which  involve  both 
sides  of  this  important  region,     A  large  proportion  of  these  cases. 
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when  dae  to  hsinorrbage  or  thrombosis,  do  not  survive  the  apoplectic 
stage.  But  when  a  central  lesion  in  the  pons  is  slighter  in  extent, 
the  p4tient  after  a  time  recovers  from  the  Erst  shock  of  the  injury, 
and  consciousnesa  is  gruJuall}'  regained.  Wo  may  then  find  a 
l^enorftliaed  paralysis  more  or  less  equally  distributed  over  the  two 
•ide«  of  the  body  ;  sensibility  may  also  be  very  notably  diminished  or 
perverted  in  one  or  more  of  the  limbs.  With  this  condition  there  is 
a  well  marked  parntysis  about  the  face,  more  or  less  marked  on  both 
ttdca ;  distinct  paralysis  of  the  tongue,  together  with  well  marked 
cUfficolty  in  articulation  and  diiHculty  in  deglutition. 


XV.   DIMINUTION  OR  EXALTATION  OF  REFLEXES.' 

It  is  true  tliat  the  superficial  reflexes  are  commonly  at  first 
diminished  in  hemiplegia  on  the  paralysed  side,  but  we  know 
DOthing  now  in  regard  to  the  regional  value  of  this  sign.  It  may 
bt-reafter  be  discovered  that  this  diminntion  exists  especially  where 
the  lesion  is  situated  in  certain  regions  of  the  brain ;  and,  on  the 
contrary,  docs  not  occur  when  the  lesion  is  in  this  or  that  particular 
region.  At  later  periods,  however,  in  a  hcmiplegic  attack  (tbat  is 
sercral  weeks  from  the  date  of  onset),  where  there  are  signs  of  com- 
inenciog  rigidity  of  tlie  paralysed  limbs  or  where  there  is  great 
exaggeration  of  their  deep  reflexes,  the  skin  reflexes  may  be  found 
to  be  slightly  more  instead  of  less  marked  than  they  ore  in  the  normal 
condition. 

It  is  eqnally  true  that  the  so-called  deep  reflexes  are  commonly 
exalted  on  the  paralysed  stde  in  cases  of  hemiplegia — when  the  patient 
bas  emerged  from  the  apoplectic  condition  (where  snch  a  state  has 
existed) ,  or  else  at  a  period  not  very  remote  from  the  onset  of  the 
Attack.  The  knee-jerk  is  distinctly  exaggerated  in  very  many  eases  of 
bemiplegia;  and  in  a  smaller  nnmbcr  of  coses  nnklc  and  oven  knee 
elonos  is  easily  obtainable.  The  'deep  reflexes*  are  also  often  exalted, 
IB  tbe  upper  extremity  on  the  paralysed  side,  so  that  a  wrist-jerk 
may  be  obtained  by  striking  the  tendons  on  its  dorsal  aspect,  an 
€lbow-jerk  by  striking  the  tendons  of  the  biceps  or  the  triceps,  or  even 
a  wrist*clono8  by  suddenly  pressing  upwards  the  fingers  of  a  depen- 
dant bazid. 

These  signs  are  of  comparatively  little  value  from  the  point  of  view 
of  regional  diagnosis.     We  know  in  tbe  first  place   that  such  an 

*  CdBoemiug  tbe  oaturo  and  znodo  of  eliciting  these  Boflcxcs  see  Part  lY, 
Spiaal  Koflexes.' 
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exaltation  of  tto  *de<?p  reflexes  '  may  occur  from  the  presence  of 
lesions  in  or  pressure  upon  any  part  of  the  pyramidal 
system  of  fibres — from  the  cerebral  cortex  in  the  Rolandic  region, 
downwards  through  the  internal  capsule,  the  crus,  the  pons,  the 
medulla,  and  the  opposite  lateral  column  of  the  spinal  cord.  A  lesion 
in  any  one  of  these  regions,  has  no  more  tendency  to  prodnee  an 
exaggeration  of  tlie  *  deep  reflexes '  of  the  lower  extremity,  than  M^H 
eqairalcnt  lesion  in  any  other  of  them.  ^H 

There  can  be  little  doabt  that  lesions  in  the  brain  implicating  some 
portion  of  the  tract  indicated,  either  directly  or  indirectly,  are  by  far 
the  most  prone  to  lead  to  exaggeration  of  the  'deep  reflexes*  in  a 
marked  manner.  With  paralysis  caused  by  lesions  outside  these 
regions  the  phenomena  become  decidedly  less  marked.  We  may,  for 
instance,  in  a  large  number  of  cases  si\\\  find  an  exaggeration  of  the 
knee-jerk,  but  be  unable  to  elicit  ankle  clonus.  ^H 

It  occasionally  happens  that  ankle  clonus  may  be  met  with  on  hot^^ 
sides — and   almost    as   markedly   on    the   Jion-paralysed   as   on   the 
paralysed  side  of  the  body — where,  apparently,  we  have  only  to  do  with 
a  unilateral  lesion.     In  certain  very  cxce|itioiial  cafes  it  has  been 
even  more  marked  on  the  non-paraljsod  than  on  the  paralysed  side. 

Further  knowledge  may  doubtless,  after  a  time,  give  greater  pre- 
cision to  the  indications  afforded  by  these  various  conditions  in  favour^^ 
of  a  lesion  in  this  or  that  region  of  the  brain  ;  but  at  present  we  sii^H 
only  entitled  to  assume,  from  the  existence  of  well  marked  exaltation 
of  the  *deep  reflexes,'  that  some  conditions  exist  leading  to  a  lower- 
ing of  functional  activity  in  the  motor  tracts  in  some  part  of  the 
brain  on  the  side  opposite  to  the  paralysis,  or  else  in  some  part  of  the 
lateral  column  of  the  spinal  cord  on  the  same  Bide  as  that  on  which. 
the  paralysis  or  paresis  exists.  ^H 

Exaggeration  of  the  *  deep  reflexes '  may  occur  as  a  temporary  con^^ 

dition,  lasting  perhaps    for  a  few  hours  or  days  only,  in  associatioa 

with  the  paresis  following  upon  an  attack  of  unilateral  convulsions 
the  Jacksonian  type  (p.  87). 


XVI.    ASSOCIATED  MOVEMENTS. 

The  occurrence  of  associated  reflex  movements  (or  Synkineses, 
they  have  been   termed  by   Vulpian)  has  been  known  for  a  very  long 
period^  though  our  information  in  regard  to  them  has  been  notablj^| 
increased  within  recent  years.  ^^ 

It  may  be  safely  said  that,  as  a  rule,  they  are  most  prone  to  occur 
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Ctscs  iTi  which  the  *  ileep  reflexes '  ere  cxnggernted  nnd  in  which 
Uierc  exists  a  slight  amount  of  coutractore.  Hitzig  hag,  indeed, gone 
•o  far  as  to  endearonr  to  explain  the  contracturo  itself  of  hcmiplcgic 
Kmbs,  M  an  example  of  a  persistent  reflex  cuntrnction  of  this  type  ; 
but  this  riew  is  not  commonlj  accepted. 

T)ie  phenomena  that  have  heen  spoken  of  nndcr  the  present  bead* 
hif^f  are  diTisiblo  into  two  distinct  thongh  related  categories  ;  we  may 
hare  (o)  reflex  movements  excited  in  the  paralysed  limbs  or 
side  of  the  face  in  association  with  movements  of  other  parts  of 
the  body,  or  (i)  associated  movements  occurring  on  the  non- 
paralysed  side  of  the  body  when  active  or  passive  movomenta 
are  made  in  partially  paralysed  limbs. 

(«?).— -In  certain  cases  of  hemiplegia  where  the  lower  part  of  one 
half  of  the  face  is  completely  unresiwnsive  to  volitional  incitations,  it 
may  nererthelesR  be  caused  to  contract  quite  as  freely  as  the  other  side 
nitder  the  influence  of  a  j>owerful  emotional  stimulus— one  which  ex- 
cites to  laughter,  for  instance.  It  is  well  known  that  in  the  majority 
of  cases  no  snch  phenomenon  occurs,  and  that  the  paralysis  is,  as  a 
nde,  rendered  only  the  more  obvious  when  the  patient  langhs. 

Again,  it  has  long  been  known  Uiat  yawning,  sneezing,  coughing, 
may,  in  some  hemiplogic?,  lead  to  more  or  less  marked  contractions 
in  the  paralysed  upper  extremity  alone,  or  in  that  as  well  as  in  the 
lower  extremity. 

Other  contractions  of  this  type  are  more  rarely  met  with.  Tlius, 
Oaimus  noted  6rst  that,  in  certain  cases  in  which  some  amount  of  late 
rigidity  exists,  forcible  closure  of  the  hand  on  the  non-paralysed  side, 
or  the  morement  of  one  or  other  of  the  fingers  of  this  hand,  leads  to 
the  production  of  exactly  similar  movements  in  the  baud  or  Augers 
of  the  paralysed  side.  Westphal  says  that  associated  movements  of 
this  type  are  most  prone  to  occur  in  cases  of  hemiplegia  which  date 
from  infancy.  These  special  phenomena  are,  doubtless,  related  to 
other  facta  of  a  more  general  order  wliich  may  be  obsserved  very  fre- 
qoently,  viz.,  that  in  patients  in  whom  a  slight  amount  of  contracture 
exists,  this  condition  is  almost  always  exaggerated  immediately  the 
patient  begins  to  perform  any  movement  with  the  other  arm  or  indeed 
with  any  part  of  the  body.  Tlie  transition  from  sleep  to  waking 
activity  often  shows  this  well.  On  awaking  in  the  morning  the 
opper  extremity  of  such  a  patient  may  be  comparatively  flaccid,  but 
wbttibe  begins  to  move  a  certain  amount  of  contracture  with  increased 
flexion  of  the  hand  and  arm  may  set  in.     Mental  excitement  is  capable 
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of  causing  a  similar  iucrease  of  contractlotk  in  the  muscles  of  suel^^^| 
liwb.  ^1 

Hitsig  kas  called  attention  to  anotber  allied  condition,  mot  with 
principallj  in  paralysed  limbs  during  tlio  stage  of  recovery.  When, 
for  instance,  the  patient  attempts  to  flex  the  arm  he  is  obliged  to  make 
a  very  powerful  effort — he  has  to  overcome,  as  it  were,  some  resistance 
before  the  movement  can  be  executed.  Close  examination  peems  (o 
show  thnt,  under  such  circumstances,  there  has  been  too  wide  a  diffn- 
eion  of  the  motor  impulse,  so  that  the  extensors  are  called  into  play 
at  the  same  time  as  the  flexors,  and  these  latter  can  achieve  their  eo4^H 
only  by  first  overcoming  their  antagonists.  ^M 

(6). — Nothnagel  calls  attention  to  the  most  common  form  in  which 
this  second  kind  of  associated  movement  presents  itself.  He  jx>intd|_^ 
out  that  in  certain  cases,  when  a  hemiplogic  patient,  who  has  ceased  to^| 
be  completely  paralysed,  extends  the  partially  paralysed  fingers  slowly 
and  with  eQ'urt,  those  of  the  unaffected  side  perform  the  same  move- 
ment. Briasaud  has  also  obeer^'ed  a  well  marked  case  of  this  type, 
and  liere  the  associated  movement  in  the  non-paralysod  arm  always 
distinctly  preceded  the  volitional  movement  in  the  paralysed  hand. 

Last  year  V.  Horsley  called  my  attention  to  a  remarkable  case  of 
this  kind  occurring  in  a  child,  about  ten  years  old,  who  was  suffering 
front  tubuicular  meningitis  and  left  hemiplegia.  The  child  was  in  a 
condition  of  stupor  and  the  paralysed  limbs  showed  some  amount  of 
rigidity.  Several  tinies,  at  short  intervals,  I  saw  a  passive  flexion  of 
the  left  forearm  followed,  after  an  interval  of  two  to  four  seconds,  by 
definite  movements  of  the  right  or  non-paralysed  arm.  The  move- 
monts  were  always  from  a  position  of  extension  with  abduction  and 
supination,  to  one  of  adduction,  with  partial  flexion,  and  pronation. 
On  each  repetition,  the  movements  took  place  slowly  and  in  the  above- 
mentioned  order.  This  case  is  remarkable  for  the  complexity  of  the 
associated  movement  which  was  produced,  for  the  facility  with  which 
it  was  caused  to  reappear,  at  short  intervals  of  two  or  three  minutes, 
and  from  the  fact  that  it  was  evoked  by  a  passive  rather  than  by  a 
Tolnntnry  movement.  This  last  peculiarity  makes  it  not  quite  cortun 
whether  these  movements  should  not  be  included  rather  in  the  rarer 
category  of  strictly  reflex  movements  to  which  Nothnagel  refer^^^ 
(Ziemssen's  '  Cyclopaedia,*  vol.  xii.  p.  121).  It  seems  also  to  1>^| 
related  to  the  fact  cited  by  Dejerine,  viz.,  that  by  evoking  knee  and 
ankle  clonus  on  the  paralysed  side  in  the  ordinary  manner,  in  certain 
rare  cases,  tremulous  movements  of  a  similar  kind  are  caused  to  appear 
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in  the  lower  extremity  on  Iho  non-parulysed  eide,  Brissaad,  more- 
-orer,  bajs  that  he  has  often  seen  percusslun  of  the  patellar  tendon  in 
hexniplcgics  produce  not  only  a  contraction  on  the  side  struck,  but  also 
«  alight  jerk  at  the  knee  on  tbe  healthy  side,  lie  says  that  a  careful 
analysiji  by  the  graphic  method  of  tlic  patellar  reflexes  in  hemiplegica, 
Bbow8  that  those  of  the  non-paralysed  side  never  present  the  exact 
physiological  charACters  pertaining  to  the  normal  state.  It  is  well 
known  also  (as  stated  in  the  last  section),  that  in  a  certain  number  of 
•cases  of  hemiplegia  ankle<clonua  can  be  elicited  on  the  non-paralysed 
AS  well  as  on  the  paralysed  side. 

Brissand  argues,  therefore,  that  in  some  way  an  alteration  from  the 
normal  condition  is  induced  in  the  lumbar  region  of  the  spinal  cord  on 
the  non-paralysed  as  well  as  on  the  paralysed  side  of  the  body  ;  this 


^/^ 


^J 
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Fjo   16.    Old  c&sa  or  Riobt   Bkuiplboia   im  which  a  coKDmow  of  Comtbac* 

TUAB  HA4  BBOOMB  BSTABLUUBD  ISf  BOTH    LOWXB  EXTJUtUlTXBS  [after  BriMftUd], 

ifl  shown,  in  the  early  stages,  by  the  exaltation  of  the  'deep  reflexes ;' 
whilst,  in  certain  rare  cases,  the  condition  may  after  some  years  increase 
ao  as  to  lead  to  a  farther  mauifestatiuu  in  the  same  direction,  riz.,  the 
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dcTeloptnent  of  contracture  in  the  non-pnmlysed  as  ■well  as  in  tlifr 
paralysed  lower  extremity, — tlio  patient  being  tben,as  itwere,  afifected 
-with  a  paraplegia  of  n  epasmodic  type,  and  thenceforth  absolctelj 
bedridden. 

In  1874  a  cose  came  nndcr  my  obeerration  in  which  the  leg  on  the  non- 
paralysed  side  had  gniduftlly  {n^>wn  weaker  so  tliat  a  condition  of  partial  pnra- 
pl<^a  supervened  upon  a  preTioufl  hcmiplogic  sUtc  (*  Paralysis  from  Brain 
Diaease,*  p.  178).  In  thiK  pulient  there  wba  do  obvious  rigidity.  At  that  time  I 
waB  not  aware  that  similar  ca-ics  had  heen  previouply  referred  to.  It  appears, 
liowever,  that  a  well  marked  caw  of  this  dcscriptioa  hatl  lM»«'n  commented  upon 
by  Hallopean  three  years  previously  ('Aroh.  gen.  de  m^d./  1871,  p.  449), 
Charcot  and  Brissaud  directed  ei>ecial  attention  to  this  sequel  later  on.  Ormerod 
has  lately  referred  to  two  such  cascR  ('  St  Bartholomew's  Hosp.  Repc.,*  vol?,  xvii. 
and  XX.),  nna^eooiated  with  rigidity,  and  which  ecem  to  have  been  very  simUar 
in  their  cbaraoterto  that  referred  to  by  myself. 

Brissand  says  : — "  Tlicrc  are  in  the  wards  of  the  Salpetriere  a  gre; 
nnmbcr  of  hemiplegic  women,  who  have  thns  become  paraplegic  after' 
the  expiration  of  a  certain  number  of  years  (Fig.  16).  The  para- 
plo^ft  in  snch  a  cafie  is  complicated  with  contracture,  and  the  flexion 
of  both  Tegs  is  carried  to  such  a  degree  that  the  knees  may  be  made 
to  tench  the  chin,  and  extension  of  either  of  the  lower  extremities 
becomes  altogether  impossible.'* 

There  is  one  feature  which  is  common  to  all  the  phenomena  referred 
to  in  this  Eection,  and  that  is,  that  they  tend  to  occur  in  Lemi- 
plegic  patients  in  whom  somo  amount  of  contracture 
already  exists  in  the  paralysed  limbs,  or  else  in  patient* 
in  which  such  a  condition  is  imminent,  as  is  shown  by  the 
existence  in  tbcm  of  a  great  exaggeration  of  the  knee-jerk,  together 
with  the  presence  of  a  well  marked  ankle  clonus,  and,  it  may  be, 
knee  clonus. 

In  ench  cascB  we  hare  reason  to  believe  that  a  lesion  exists- 
inToWing  some  part  of  the  cerebral  pyramidal  tracts  and 
the  probabilitiefl  are  strongly  in  favonr,  therefore,  of  the  existence  of 
a  more  or  less  well-marked  secondary  degeneration  in  the  opposite 
lateral  column  of  the  spinal  cord.  Beyond  this,  at  present,  we  cannot 
go,  in  our  attempts  to  define  the  causation  of  such  phenomena  or 
their  association  with  Ic&ions  in  tliis  or  that  part  of  the  brain. 

XVn.    KIGIDITIES  OR  CONTRACTURES-EARLY  AND  LATE. 

Rigidity  is  met  with  not  unfrequently  in  the  limbs  of  paralysed 
patientE.     It  is  seen  not  only  more  frcqnentlyj  but  also  to  a  more 
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narket!  extent,  in  the  arm  than  in  the  leg.  This  sign  was  much 
4welt  upon  by  the  late  Dr.  Todd,  and  he  distingruished  two  varieties 
it  whose  pathology  has  been  generally  supposed  to  be  altogether 
distinct.  To  the  one  variety  he  gave  the  name  '  early  rigidity,'  and 
to  the  other  '  late  rigidity.* 

In  some  oases  hemiplegia  comes  and  goes  witboat  the  appearance 
of  cither  form  of  limb  etiflening.  The  muscles  continue  flaccid,  not 
only  at  first  bat  also  whilst  power  is  being  gradually  regained, 
[  In  other  cases,  where  complete  recovery  does  not  occur,  there  may 
luare  Ln^en  no  early  stiflening,  although  a  condition  of  this  kind  is  apt 
to  manifest  itself  after  the  lapse  of  many  weeks  (late  rigidity). 

Karly  rigidity  may  bo  limited  to  one  or  two  fingers,  or  it  may  be  so 
slight  as  only  to  show  itself  when  wc  proceed  to  move  the  limb. 
When  the  arm  is  bent,  for  inetance,  if  we  attempt  to  straighten  it 
there  is  resistance  on  the  part  of  the  biceps  ;  or,  if  we  try  to  flex  the 
»nn,  the  triceps  responds,  and  partially  resists  ourcffortfl.  In  other 
€Mtt  the  rigidity  soon  shows  itself  in  a  very  marked  manner;  and 
then  the  arm  is  strongly  addncted,  the  elbow  is  in  a  state  of  semi- 
flexion with  the  forearm  pronated,  the  wrist  is  slightly  bent,  and  tlie 
fin^rs  are  flexed  npon  the  palm.  In  the  most  marked  cases  any 
ffttempts  to  straighten  the  limb,  or  to  Hex  the  elbow  more,  only  seem  to 
crease  the  spasm  ;  it  seta  up  some  amount  of  tremor  or  slight  tonic 
^Msms  in  the  limbs  of  one  or  both  sides,  and  may  canse  pain  as  well.  In 
1m8  marked  cases,  the  spa^m  yields  considerably  under  steady  pressure, 
Bad  that,  too,  without  producing  more  than  a  slight  amount  of  pain. 

Early  rigidity  is  less  common  in  the  lower  extremity,  still  it  may 
affect  the  leg  at  the  same  time  as  the  arm,  and  when  it  occurs  we 
moct  freijncntly  find  the  limb  in  a  state  of  more  or  less  rigid  extcn- 
non,  the  foot  being  in  the  attitude  of  equino-varus.  It  is  a  much  less 
oomniOD  event,  in  this  form  of  rigidity,  to  find  the  thigh  drawn  up  and 
the  knee  firmly  flexed  so  as  to  bring  the  heel  close  against  the  buttock. 

This  latter  mode  of  contraction  is,  in  fact,  decidedly  rare,  and 
ooDUDonly  supervenes  only  at  a  very  late  period  of  the  disease,  as 
indicated  in  the  last  section. 

Thus,  when  rigidity  affects  the  upper  extremities,  the  predominant 
condition  is  one  of  flexion ;  just  as  in  the  lower  extremities  the 
ordinary  condition  is  one  of  extension. 

It  must  not  be  forgotten  that  the  same  form  of  contracture  may  also 

plicate  the  lower  facial  muscles  is  a  case  of  hemiplegia  causing  an 
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Appearance  vliich  at  first  sight,  whilst  the  face  is  in  a  state  of  repose, 
may  be  tiQggestire  of  a  paralysis  on  the  opposite  side  of  the  face  (p.  IbO). 
When  such  a  patient  smiles  or  attempts  to  show  his  teeth,  however, 
it  will  be  found  that  the  lower,  or  apparently  paralysed,  side  of  the 
mouth  moves  most  freely. 

Early  rigidity  may  show  itself  immediately  after  the  commencement 
of  a  hemipk'gic  attack,  whilst  the  patient  is  still  in  a  state  of  apoplectic 
or  epileptiform  stupor.  At  other  times,  it  does  not  present  itself  till 
two  or  three  days  after  the  onset  of  the  paralysis.  This  kind  of  spasm 
moy  persist  for  many  weeks  or  mouths,  with  only  slight  variationB 
from  day  to  day.  The  umscles  do  not  show  any  signs  of  wasting  for 
a  long  time,  and  they  generally  respond  to  faradisation  rather  more 
readily  than  those  of  the  healthy  side.  We  frequently  find,  with  such 
a  form  of  rigidity,  that  the  spasm  relaxes  altogether  daring  sleep,  the 
muscles  resuming  their  rigid  condition  daring  the  act  of  awakening  or 
ua  soon  as  tlie  patient  begins  to  more,  as  in  other  allied  spasmodic 
states. 

As  to  the  cause  of  these  early  rigidities,  the  generally  accepted  ex- 
planation is  that  wliich  was  originally  advanced  by  Todd,  namely,  that 
they  ore  due  to  the  'irritative  infiuenco*  of  certain  brain  lesions  or, 
perhaps,  to  a  slight  secondary  infiammatory  condition  springing  up  in 
the  titisues  around  the  sent  of  lesion.  Some  such  explanation  may, 
perhaps,  be  the  best  that  can  be  given  with  the  view  of  accounting  for 
those  early  rigidities  which  commence  about  the  third  or  fourth  day, 
and  after  lasting  for  one,  two,  or  three  weeks,  again  disappear.  Such 
'  early  rigidities  *  are,  however,  rare  as  compared  with  others  now  to 
be  referred  to. 

The  great  mojority  of  early  rigidities  are,  I  believe,  dependent  upon 
the  locality  of  the  lesion;  and,  as  will  be  seen,  they  are  very  closely 
related  to,  if  not  identical  with,  the  so-called  *  late  rigidities.'  This 
holds  good  even  for  some  of  the  cases  in  which  rigidity  shows  itself 
from  the  very  first,  and  afterwards  remains,  month  after  month,  with 
mere  slight  fluctuations  from  time  to  time.  Of  this  type  1  have  lately 
seen  a  well  marked  example,  where  the  general  group  of  signs  pointed 
strongly  to  iho  existence  of  a  small  hiemorrhage  in  the  pons  Varolii. 
This,  in  fact,  is  one  of  the  regions  in  which  the  occurrence  of  lesions 
is  apt  to  be  associated  with  early  rigidity.  It  is  likewise  met  with 
where  lesions  exist  in  the  thalamus,  or  just  outside  this  body  and  the 
posterior  extremity  of  the  corpus  striatum ;  and  also  in  association 
with  lesions  in,  or  contiguous  to,  the  cxcito-motor  area  of  the  cortex. 
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E»rly  rigidity  is,  tloublless,  in  the  majority  of  casos  a  grave  symptom, 
because  ita  occurrence  and  persistence  for  a  long  time  renders  tlie 
chance  that  the  patient  will  recover  power  in  these  parts  compara- 
tiTclj  small.  After  a  time,  indeed,  if  the  spasm  does  not  relax,  the 
condition  of  the  limb  differs  in  no  way  from  what  it  presents  in  that 
form  of  rigidity  to  which  we  are  now  about  to  refer. 


F  What  has  been  termed  late  rigidity  sapervcncs  generally  after 
many  weeks,  though  previously  all  the  muscles  may  hare  been  in  a 
flaccid  condition.  This  form  of  rigidity,  like  the  other,  is  com- 
monly more  marked  in  the  arm  than  in  the  leg.  It  may  be  limited  to 
the  flexors  of  the  fingers,  or  it  may  extend  to  other  muscles,  so  that 
in  the  moftt  extreme  cases  the  arm  becomes  immovably  bent  at  tho 
elbow,  the  wrist  ia  finuly  flexed,  and  the  tingers  are  pressed  against 
tlie  palm  of  the  hand— so  forcibly,  it  may  be,  as  to  cause  some  amount 
of  ulceration  in  this  situation.  Attempts  to  straighten  the  contracted 
parts  when  in  this  condition,  are  apt  to  cause  much  pain,  and  if  tho 
rigidity  has  been  of  long  duration  arc  usually  iuefleclual.  In  the  leg 
a  aimil&r  contraction  of  the  hamstring  muscles  may  exist,  with  rigid 
tendona  ;  and  there  may  likewise  be  more  or  less  rigidity  and  con- 
traction of  muscles  about  the  ankle  joint,  the  foot  being  in  the 
attitude  of  equino-varus.  Wherever  this  form  of  contmcturc  exists 
to  a  well  marked  extent,  the  affected  muscles  ultimately,  though 
pwkapa  Dot  till  some  years  have  elapsed,  become  notably  wastetl. 

In  the  early  stages  of  its  manifestation  it  should  bo  distinctly  nnder- 
atood  that  this  '  late  rigidity '  differs  in  no  way  from  tho  form  of 
*  early  rigidity'  whicb  we  have  stated  above  to  be  the  most  common. 
it  begins  in  a  gradual  manner,  at  tirst  presenting  itself  only  from  time 

time,  though  ultimately  it  becomes  more  and  more  persistent  in  the 

affected.     Nothing  but  the  most  artificial  distinction  can  indeed 

le  between  these  two  gronps  of  cases,  they  really  glide  into  one 

irr  almost  imperceptibly — that  Is  to  say,  a  case  which  begins  as 

If  of  jio-called  *  early  rigidity,*  may  terminate  without  any  break  in 
cobtiuoity  in  a  condition  of  fairly  well  marked  lute  and  persistent 
rigidity. 

Ibougb  a  condition  of  Mate  rigidity*  is  also  apt  to  become  established 

Lin  parmlysed  facial  muscles  after  the  lapse  of  a  variable  time,  and  thus 
to  product?  sometimes  a  deceptive  appearance  of  paralysis  on  the  oppo- 
Kte  tade  of  the  face,  to  which  we  have  previously  refcrrcii,  it  has 
Barer  been  known  to  occur  in  the  trunk  muscles. 
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For  some  time  after  tliB  oominenceiUQat  of  lato  rigidity,  it  is  fonnd 
to  relax  to  a  consitlerublo  extent  tlnring  sleep,  but  to  become  re-estab- 
lished in  the  morniDg,  as  sooa  as  the  patient  begins  to  mov^e.  In  the 
course  of  some  weeks,  or  it  mt\y  be  months,  howorer,  such  relaxations 
at  night  graduallj  cease,  and  tiually  the  limb  remains  in  a  condition 
of  persistent  rigidity — and  then  attempts  to  straighten  it  by  even  a 
considerable  amount  of  force  are  no  longer  successful. 

Both  late  and  early  rigidity  are  commonly  associated  with  that 
exaltation  of  the '  deep  reflexes '  to  -wliich  we  referred  in  the  last  scctioa 
but  one.  The  explanation  of  this  association  will  be  given  later  on— 
that  is,  towards  the  end  of  Section  XIX. — since  there  can  be  little 
doubt  that  both  sets  of  conditions  are  commonly,  though  perhaps  not 
invariably,  connected  with  secondary  degenerative  changes  set  up  in 
the  lateral  columns  of  the  spinal  cord,  owing  to  the  existence 
of  disease  involving  higher  parts  of  the  pyramidal  tracts. 
This  is  the  opinion  now  most  commonly  entertained. 

It  was  originally  held  by  Dr.  Todd  that  late  rigidity  was,  in  some 
unexplained  way,  brought  about  by  means  of  *  irritative  inilnencea'j 
springing  up  in  connection  with  the  process  of  cicatrisation  taking 
place  at  the  seat  of  brain  lesion.  He  did  not  attempt  to  work  out  in 
detail  how  this  assumed  irritative  process  was  transmitted  to  the 
muscles. 

Bughlings  Jackson  has,  however,  put  forward  another  interpre- 
tation diflcring  notably  from  that  which  is  commonly  held.  He 
believes,  for  instance,  that  late  rigidity  is  a  consequence  of  the 
cutting  off  of  cerebral  influence  from  the  affected  muscles^  and  of  the 
consequent  unantagoniscd  action  upon  them  of  ccrcbellnr  centres.  It 
will  be  better  to  defer  further  reference  to  this  view,  and  to  my  own, 
which  does  not  difler  much  from  it,  till  we  come  to  the  close  of  the 
suction  dealing  with  *  Secondary  Degenerations.' 


XVIII.   POST-HEMIPLEGIC  CHOREA,  ATHETOSIS.  AND  OTHER 

DISORDERS  OF  MOVEMENT. 

Tremors  and  choreic  nioremcnts  have  been  known  sometimes  to 
precede,  but  more  frequently  they  accompany  or  follow  a  hemiplegio 
attack.  Special  attention  was  called  to  ihis  subject  about  ten  years 
ago  by  Weir  Mitchell,  nnd  shortly  afterwards  by  Charcot, 

At  the  commencement  of  his  paper  Weir  Mitchell  stated  (*Amer, 
Jrul.  of  Med.  Scien.,*  Oct.,  1874)  tliat  the  objects  of  his  communica- 
tion were  to  show,  "  That  in  adults  who  have  had  hemiplegia  and 
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bare  entirely  recoreroJ  power,  there  is  often  to  l>e  found  a  choreal 
ilisordcr,  soiuetimes  of  the  ]c^  and  the  arm,  usually  uf  tiie  Laui 
Alone.  That  It  muy  exist  in  all  degrees  with  partial  loss  of  power, 
and  with  full  normal  strength.  That  it  may  consist  in  mere  awkward- 
ness, or  exist  to  the  degree  of  cau&ing  involuntary  choreoid 
uolioos  of  the  part*" 

A  typical  case  of  post-hemJplepc  chorea  has  been  reported  by 
Charcot,  to  which  we  will  now  refer,  a^  it  illustrates  all  the  phcuo- 
ui«aa  that  are  of  most  iDiportanco.  The  patient  was  a  woman  44 
years  uf  age,  who,  after  an  apoplectic  attack,  was  found  to  be  com- 
pletely paralysed  on  the  right  side,  the  liuibii  being  flaccid.  After 
six  months  the  patient  began  to  walk  a  little,  and  also  to  regain 
power  oTcr  tlie  corresponding  upper  extremity,  Uiough  in  this  limb 
the  moTemcnts  were  hampered  by  a  peculiar  sort  of  trembling.  The 
aame  kind  of  trembling  subsequently  affected  the  leg,  but  not  the 
face.  This  peculiar  tremor  of  the  paralysed  limbs  had  existed  for 
t«n  years  when  she  came  under  obsen'atiun,  and  it  was  described 
in  the  following  terms. 

When  the  patient  is  tranquil  and  lying  at  rest,  the  movements  of 
the  affected  limbs  are  only  very  slight,  and  not  very  different  from 
those  which  occur  in  a  case  of  ordinary  chorea.  The  hand  is  agitated 
by  slight  abrupt  and  purposeless  movements,  whilst  the  fingers  are 
similarly  flexed  and  extended.  The  lower  extremity  is  also  the  seat 
of  obvions  movements  ;  thus,  abrupt  and  involuntary  contractions 
of  the  anterior  thigh  muscles  cause  rhythmic  elevations  and  depres- 
sions of  the  patella.  The  foot  is  at  the  same  time  in  constant 
movement  from  side  to  side,  varied  by  flexions  and  extensions. 
When,  however,  the  patient  attempts  to  perform  some  movement, 
the  choreiform  agitation  becomes  extreme  and  closely  approximates 
ia  character  to  that  met  with  in  disseminated  sclerosis.  In  the  act 
of  carrying  a  glaes  of  water  to  the  mouth,  for  la&tauce,  the  arm  ia 
agitated  by  very  extensive  rhythmic  movements,  which  mokes  the 
attainment  of  the  end  in  view  very  difficult. 

When  the  patient  attempts  to  stand  or  to  walk  slowly,  supported 
by  a  stick  held  in  the  left  hand,  the  whole  body  becomes  agitated  by 
ZDOvemeuts,  bronght  about  by  sudden  alternate  flexions  and  extensions 
of  the  right  knee  and  right  ankle  joints.  In  this  position,  the  patient's 
ftfin  remains  raotioidess  so  long  as  she  keeps  her  hand  strongly  applied 
to  ber  side ;  otherwise  it  would  be,  like  the  lower  extremity,  constantly 
in  movement. 
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The  more  tlie  attention  is  concentrated  upon  these  tnorements,  with 
a  view  to  checking  them,  the  worse  they  hecome. 

This  condition  is  general!/  associated  with  a  more  or  less  marked 
hRmiancesthesia  of  the  aSectcd  side. 

In  other  ca£cs  it  happens  that  the  choreiform  moTements  manifcBt 
themselves  in  the  limbs,  or  the  limbs  and  face,  before  actual  paralysis- 
declares  itself.  A  patient  may  be  seized  with  vertigo,  together  with 
numbness  in  the  limbs  or  in  the  whole  of  one  side  of  the  body,  after 
which  choreiform  movements  show  themselves  in  the  affected  side. 
This  state  of  tilings  may  last  for  hours  or  days  before  the  onset  of 
paralysis,  whicli  again  is  apt  to  be  associated  with  distinct  hemiames- 
thcsia.  This  is  sometimes  spoken  of  as  prie-hemiplegio 
chorea . 

The  fact  of  the  almost  constant  association  of  hemianspsthesia  with 
th<^so  cases  of  pro-  or  post-bemiplegic  chorea  soon  arrested  attention, 
and  led  to  the  conjcctare  that  the  lesion  in  such  cases  would  be 
found  in  the  posterior  part  of  the  hinder  segment  of  the  internal 
capsule  (which  is  known  to  be  affected  in  hemianiestbesia),  how- 
ever it  might  also  extend  bt-yond  the  contineB  of  this  region.  In 
autopsies  that  have  since  been  made,  this  conjecture  has  been  realized 
in  a  very  complete  manner.  Raymond  has  written  an  important 
memoir  on  this  subject.  He  has  collected  and  analysed  eight  of 
these  cases  in  which  an  autopsy  was  made ;  he  has  also  attempted  to 
study  the  subject  experimentally  by  operating,  after  the  manner  of 
Vcyssiorc,  upon  the  posterior  part  of  the  internal  capsule.  He  agrees 
with  Charcot  in  the  view  that  the  seat  of  the  lesion  in  pre-  or  post- 
paralytic chorea  is,  like  that  for  hemianiesthesia,  in  the  posterior  part 
of  the  intunial  capsule,  but  that  tho  lesion  bears  more  especially 
apon  some  bundles  of  fibres  lying  just  in  front  and  to  tho 
inner  side  of  those  whose  injury  produces  bemianffis- 
thesia,  in  contact  with  the  posterior  extremity  of  the  thalamus. 

Curiously  enough,  this  particular  region  has,  as  Grasset  points  out, 
an  independent  blood  supply.  The  leuticulo  optic  branch  of  the 
Sylvian  supplies  the  posterior  part  of  the  internal  capsule  and  the 
external  and  anterior  n-^pect  of  the  optic  thalamus.  But  it  is  the 
posterior  optic  branch  of  the  posterior  cerebral  which 
supplies  the  posterior  part  of  the  thalamns,  and  precisely  the  region 
assigned  for  lesions  that  produce  tho  choreic  affection  to  which  we 
have  just  been  referring.  The  lesions  found  have  generally  been 
hiemorrhages,  but  occasionally  foci  of  softening  have  been  met  with 
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ng  the  posterior  part  of  the  thalamus  together  with  some  of 
the  fibres  of  the  contigaoas  posterior  portion  of  the  internal  capsule, 

Whibt  lh«  region  abore  named  is  the  most  commoa  site  of  the 
Wion  in  post- paral /tic  hemichorea,  it  is  evident  from  other  casca 
which  have  been  recorded  that  it  may  also  bo  dae  to  an  affection  of  the 
same  set  of  fibres  lower  down — that  is,  either  in  the  cms  cerebri,  ia 
the  pons  Varolii,  or  in  the  medulla.  One  of  the  first  of  these  cases  that 
came  under  my  own  obserTation,  early  in  1874,  was  that  of  a  woman 
iu  whom  there  existed,  almost  certainly,  a  lesion  in  the  eras  cerebri 
(*  Paralysis  from  Brain  Disease/  pp.  157,  149).  It  is  true  that  the 
moTements  were  not  quite  typical  in  this  case,  since  they  partook 
imiher  of  the  nature  of  the  rhythmic  morements  of  the  hands  and  toes 
met  with  in  paralysis  agitans.  The  woman  became  affected  with 
tKmors  in  the  left  hand  and  wrist  when  she  had  regained  some 
amount  of  motor  power.  The  movements  consibted  principally  of 
slight,  rapid  and  partial  pronations  and  supinations  of  the  hand,  to- 
^eCLer  with  twitchings  of  the  extensor  tendons  at  the  wrists.  A  few 
weeks  later  tremors  commenced  in  the  toes  of  the  left  foot,  consisting 
principally  of  rapid  flexions  and  extensions.  The  tremors  were  always 
<lecidedly  worse  when  the  patient  was  under  obserration,  and  entirely 
nrasrd  during  sleep.  Grasset  and  Leyden  have  also  observed  some- 
what similar  cases. 

Weir  Biitchell  expresses  the  opinion,  **  that  the  younger  the  person 
when  paralysed,  tlie  more  probable  is  the  occurrence  of  choreal  de- 
velopments, Ro  that  in  many  cases  of  infantile  deformity  the  choreal 
Ironbles  remain  as  the  chief  difficalty  long  after  there  has  been  a  re- 
storation to  foil  muscular  power." 

Finally,  we  may  call  attention  to  the  fact  that  this  prre-  or  post- 
fiaraJytic  hemichorea,  often  bears  the  closest  resemblance  to  the 
hamichorca  that  occurs  so  commonly  in  children  as  a  neurosis,  uncon- 
ocelad  as  yet  with  any  definite  lesion.  As  wo  have  already  seen, 
exactly  the  same  kind  of  resemblance  also  exists  between  the  cerebral 
hcmiancsthetiia  which  is  produced  by  definite  lesions  in  the  posterior 
part  of  the  internal  capsule  and  what  is  commonly  known  as 
*  bye>tencal  hcmianarsthesia,'  that  is,  a  mere  functional  disease  or 
neoroufl  (p.  li>2).  The  fact  of  the  independent  vascular  supply  for 
each  of  the  contignona  regions  believed  to  be  at  faalt  in  these  two 
atfectione — po&t-hemiplegic  chorea  and  hemianoesthesia — is  a  point  of 
kiderable  interest  well  worthy  of  being  borne  in  mind. 
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Athetosis. — There  can  be  little  room  for  doubt  but  thai  ibe  peculiar 
coDclitioa  uaniud  athetosis  by  Hammond  in  1871  is  only  a  s^iecial  form 
of  post-paralytic  chorea.  He  described  it  as  characterised  by  an  in- 
cessant movement  of  the  fingers  and  toes,  and  by  the  impossibility 
irhich  the  patient  experiences  of  maintaining  them  in  any  fixed  pusitii^ii 
•whatsoeyer.  The  movements  are  absolutely  irregular  in  kind  and 
ordor^  and  in  this  respect  differ  altogether  from  the  rhythmic  oscilla- 
tions met  with  in  paral^'sis  agitaas.  The  successive  movements  take 
place  slowly,  but  they  have  a  rather  considerable  range ;  they  are  not 
always  limited  to  the  fingers  and  toes,  but  may  extend  to  the  hand  and 
foot  and  sometimes  even  to  the  muscles  of  the  neck  and  face.  At 
other  times  such  movements  may  be  present  only  in  the  fingers.  The 
movements  persist  during  rest  (sometimes  they  even  continue  during 
Bleep),  thoa^h  they  are  aggravated  by  excitement,  by  movement,  or 
even  by  directing  the  attention  to  them. 

This  condition  usually  follovrs  hemiplegia — that  is,  in  a  very  small 
percentflgo  of  such  coses — becoming  developed  in  one  ar  both  of  the 
previously  paralysed  limbs.  It  has  not,  however,  always  such  an  origin. 
Occasionally  it  follows  some  mere  convulsive  attack  without  paralysis. 
It  haB  even  been  met  with  by  Rosenbach  and  Leyden  in  cases  of 
locomotor  ataxy ;  so  that  there  is  probably  much  truth  in  the  view  of 
the  former  observer  that  athetosis  is  a  mere  symptom  which,  like 
nystagmus,  may  present  itself  as  one  of  the  signs  of  several  difiercnt 
diseases. 

Sometimes  athetosis  occurs  as  a  bilateral  affection, and  in  this 
form  it  is  most  common  in  imbecile  children.  Several  observers 
have  met  with  this  kind  of  association,  which  occasionally  dates  from 
birth.  This  double  athetosis  is,  atj  Grasset  says,  best  regarded  as  a 
Tariety  of  chorea,  and  its  consideration  need  not  further  detain  as. 
Details  concerning  these  various  forms  of  athetosis  are  to  be  found  in 
an  able  monograph  by  Onlmont  ('  £tudc  clinique  sur  Tathetose,'  1878). 

What  wc  are  here  concenied  with  more  especially  is  hemiathetosis, 
y'iz.,  that  form  which  occurs  as  an  accompaniment  or  sequence  of 
hemiplegia,  and  this  too  is  the  form  which  is  by  far  the  most  common. 
It  has  been  noted  in  several  of  the  cases  that  a  more  or  less  distinct 
hemiamcsthesia  has  existed  on  the  affected  side.  There  have  also  been 
subjective  sensations  of  numbness,  and  the  affected  limbs  have  often 
been  colder  and  more  livid  than  natural. 

It  may  be  pretty  confidently  affirmed  that  post-hemiplegic  hemi- 
athetosifiy  is  only  a  variety  of  post-hemiplegic  hemi-chorea,  and  further 
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ist  it  is  dependent  upon  a  lesion  involving  a  closely  similar  brain 
region^  Further  facts,  howercr,  are  needed  for  the  positive  solution 
of  this  latter  qncstion. 

fiamiAtAxia. — ^t  will,  perLaps,  be  more  convenient  to  refer  now  to 

another  rare  disorder  of  movement  occasionally  met  with  in  cases  of 

hemiplegia  associated  with  hcmianiEstheflia,  or  even  with  this  latter  con- 

ditioQ  existing  alone  in  a  more  or  less  complete  form.    By  referring  to 

it  ia   this  place,  we  bring  together,   for   compariijon,  the  different 

aooBuilics  met  with  in  the  nature  of  post  hemiplegic  movements — 

roltuitary  as  well  as  involuntary.    The  varieties  to  which  we  have  pre- 

inasly  rt'fcrred  Lave  been  in  the  main  of  the  involuntary  type ;   but 

at  of  wbicb  we  are  now  about  to  speak  is  a  disorder  occurring  in  the 

eculion  of  voluntary  movements. 

In  the  majority  of  cases  of  cerebral   bumiauitsthesia,  whether  pro- 
duced by  organic  dwease  or  of  functional  (*  hysterical ')  origin,  there 
ay  be  no  ataxia  or  incoordination  of  movement  whatsoever.     On  the 
hand,  in  certain  rare  cases,  this  condition  does  exist  in  a  typical 
,  as  in  one  that  was  recorded  many  years  ago  by  Demeaux.     I 
hare  recently  had  under  my  care  a  cose  of  double  hemianiesthesia  with 
iresis,  in  which  a  similar  condition  existed  in  both  upper  extremities. 
ere  were  no  rigidities,  no  tremors  nor  involuntary  movements  of  any 
;  bat  when,  with  closed  eyes,  the  patient  attempted  to  execute  any 
ar   movement,  it  was  markedly    incoordinate  and  irregular. 
gain,  when  her  eyes  were  covered,  this  patient  had  no  knowledge  as 
the  position  in  which  her  up[>er  extremities  were  left  after  a  series 
of  passive  movements. 
L  Gowers  has  recorded  a  case  in  which  there  had  been  an  apoplectic 

^Hftttack  followod  by  right  hemiplegia,  about  eighteen  months  before  the 
^H^fttieot  come  under  observation.  There  was  at  that  time  only  slight  pare- 
^BbU  roauning,  without  rigidity  and  with  no  spontaneous  movements  of 
"  ^aay  kiud.  There  was  marked  incoordination  of  the  right  arm  during 
voluntary  movement,  which  became  exaggerated  when  the  eyes  were 
doecd.  Tactile  sensibility  was  diminished  in  this  arm  though  sensi- 
hSti^  to  pain  was  normal.  In  another  somewhat  similar  case,  Qowers 
fiHnki  "  a  puckered  cicatrix*'  extending  through  the  left  thalamus 
from  ooe  side  to  the  other. 

GriAMt  has  recorded  as  a  case  of  hemiataxia,  one  which  probably 
oqglit  not  to  be  so  included.  There  were  no  spontaneous  movements, 
aad  DO  mention  is  made  of  the  existence  of  any  degree  of  hemiannes- 
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the«ia.  There  was  extremely  well  marked  incoordination  during  the 
execution  of  volnntary  movements  ;  but  Grassct  says  expressly  that 
this  incoordination  was  not  increnRcd  when  the  ovcr  were  closed.  It 
was  a  case,  moreover,  in  which  three  lesions  existed  in  the  opposite 
hemisphere.  The  movements  met  with  were  exactly  of  the  same  type 
OS  those  encountorcd  in  disseminated  sclerosis,  which  are  indeed  closely 
related  to  those  of  post-paralytic  hcraichorea.  Although  these  latter 
movements  go  on  to  some  extent  when  the  patient  is  at  rest,  they  are 
always  greatly  aggravated  on  the  occurrence  of  volnntary  movement*. 
The  fact  that  there  was  no  increase  in  the  incoordination  in  Grasset's 
patient  when  the  eyes  were  closed,  shows  that  the  essential  character- 
istic in  all  ataxic  cases  was  nhsent. 

We  would  snggest  that  these  cases  of  hemiataxia  ought  really  to 
have  heen  considered  under  the  head  of  hemianesthesia,  because  the 
ataxia  of  cerebral  aa  well  as  that  of  spinal  origin  is  probably  due  to  the 
cutting  off  of  certain  ingoing  impressions  (mostly  of  an  unconscioas 
type)  derived  from  the  muscular  system,  anterior  to  their  arrival  in  the 
Irinffiflthctic  centres  of  tho  brain  (p.  108).  When  suHi  fcins'sthetic 
impressions  are  defective,  the  brain  has  to  rely  unduly  on  the  sense 
of  sight  ]  hence  on  such  a  patient  being  told  to  close  his  eyes,  the  inco- 
ordination of  his  movements  at  once  becomes  aggravated.* 

We  are  not  at  present  aware  of  the  exact  course  pursued  in  the  brain 
by  those  fasiculi  of  fibres  which  conduct  these  unconscious  impres- 
sions pertaining  to  the  kinesthetic  sense.  The  fact  that  in  many  cases 
of  hemianesthesia  this  particular  bundle  of  fibres  docs  not  appear  tu 
be  involved,  and  that  in  other  rare  cases  it  is  involved  with  the  rest, 
would  seem  to  show  that  it  is  somewhat  separated  from  the  great  moss 
of  the  sensory  fibres  composing  the  posterior  extremity  of  the  internal 
capsule,  and  yet  that  it  is  not  rery  far  removed  therefrom.  The  com- 
parative isolation  of  the  fibres  conveying  these  impressions  is  further 
rendered  probable  by  a  consideration  of  some  cases  recorded  by  Lan- 
dry in  which  an  ataxic  condition  existed  alone — that  is,  independently 
of  motor  or  ordinary  sensory  paralysis. 


*  We  believe  that  cerebellar  ataxy  is  brongbt  about  in  a  totally  difTerent 
nianuor.  In  it  we  have  to  do  with  a  defect,  not  in  the  incsctption  of  morements, 
bnt  at  a  latcretoge.that  is,  in  tho  actuation  of  movemonta.  Ataxia  of  cerebral 
or  of  spinal  origin  ia  primarily  due  to  a  sensory  defect  (if  we  mny  use  such  a 
term  in  regard  to  tho  want  of  nnconncioas  ingoing  impressions),  whilst  cero. 
bollar  ataxy  is  primarily  a  motor  defect.  In  the  latter  case  a  catting  off  of 
eight  imprecBiona  does  not  materially  aggravate  the  incoordination.  Certainly 
a  patient  with  cerebellar  diseaao  does  not  becomo  unsteady  when  hta  eyes  are 
cloBcd,  aa  is  the  case  with  a  patient  eoifenng  from  locomotor  ataxy. 
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XIX.  SECONDARY  DEGENERATIONS  IN  THE  BRAIN  AND 
SPINAL  CORD. 

It  baa  been  known  more  especially  since  the  researches  of  Tiirckin 
1851,  that  cerebral  lesions  damaging  the  motor  tract  on  one  side — 
either  in  the  internal  capenle,  the  eras,  or  the  pons  Varolii — give  rise 
to  ft  TToll  marked  '  Secondary  degeneration '  in  the  motor  tracts  of  the 
brain  below  the  scat  of  lesion,  and  also  in  the  opposite  lateral  column 
of  the  spinal  cord.  Many  years,  however,  aut<;rior  to  the  date  of 
Turck's  researches,  a  case  of  this  kind  was  described  by  Cruveilhier 
and  illustrate<t  in  one  of  the  plate«  of  his  '  Anatomie  Patbologique ' 
(1835-12). 

The  secondary  degenerations  which  occur  in  the  brain  and  spina]  cord 
are  now  known  to  bo  essentially  similar  in  their  pathogenesis  to  pro- 
cesses that  take  place  nnder  certain  comiitious  in  the  peripheral  nenref;. 
HhMe  Utt^r  changes  happen  to  have  been  fully  studied  and  explained 
by  Dr.  Augustas  Waller  in  1851.  Some  years  later  Schiff,  and  then 
Phillipcaux  and  Vulpian,  pursued  the  same  line  of  enquiry. 

Secondary  degeneration  in  nerves  and  nerve  centres  have  however 
sttimcted  much  more  attention  daring  recent  years,  because  their  im- 
portance has  been  more  fully  recognized.  We  will  in  the  first  place 
aaj  something  as  to  the  nature  of  the  processes  by  which  they  arc 
cstued,  and  then  enter  into  some  details  concerning  their  common 
sites  or  modes  of  distribntion  in  the  brain  and  spinal  cord. 

Waller  ascertained  that  when  a  motor  nerve  is  cut  across,  the 
psjrt  below  the  section  (being  severed  from  central  ganglionic  influcnccE) 
begins  to  undergo  a  process  of  fatty  degeneration  throughout  its  whole 
length.  The  white  substance  of  the  nerve  speedily  alters  in  its  ap- 
pearance when  examined  by  the  microscope;  in  eight  days  these  changes 
have  already  become  marked,  and  they  go  on  steadily  increasing.  It 
at  first  becomes  more  opaque  and  clouded,  then  begins  to  break  up  into 
large  irregular  fragments ;  the  fragments  becoming  progressively 
smaller  and  smaller,  till  eventually  they  seem  to  become  resolved  into 
small  globules  and  granules  of  a  fatty  character.  This  latter  stage 
may  be  reached  in  from  tlirce  to  five  weeks,  and  theJi  we  have  within 
the  ihesth  of  each  nerve  mere  fatty  debris  of  a  granular  or  molecular 
Aaneter  surrounding  the  axis  cylinder  which  still  persists  for  a  con- 
tUer^I«  period — ct^rtaiuly  for  six  months  or  more.  This  process  of  de- 
g«tieration  docs  not  advance  successively  from  point  to  point,  starting 
from  the  place  of  section  towards  the  periphery ;  on  the  contrary,  it 
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seems  to  occnr  siniuUaneonsly  throughout  the  whole  length  of  each 
nurve  fibre  below  or  on  tlio  iHstal  side  of  the  point  of  section. 

It  was  also  ascertained  that  when  the  anterior  roots  of  any 
of  the  spinal  nerves  were  cut  across,  the  portions  of  the  roots  above 
the  section  (llmt  is,  still  in  relation  with  the  cord)  preserved  their 
normal  appearance,  whilst  all  the  fibres  of  these  anterior  roots  below 
the  section  underwent  a  similar  simultaneous  degeneration  throuj;hont 
their  wholo  length.  Thus  t-eyoud  the  spinal  ganglia  these  degene- 
rated efiferent  fibres  would  bo  found  intermixed  with  the  undegene- 
rated  ingoing  fibres,  on  their  way  to  the  posterior  roots  of  the  several 
spinal  nerves. 

When  the  posterior  roots  of  the  gpinnl  nerves  were  cut,  the 
results  were  of  a  difierent  kind.  The  part  of  the  root  below  the 
section — that  is,  between  it  and  the  ganglion — underwent  no  ap- 
preciable change  ;  nor  did  the  sensory  fibres  beyond  the  ganglion,  that 
is,  between  it  and  thf  periphery,  show  any  change.  But  the  part  of 
the  posterior  root  above  the  section,  the  proximal  portion,  anderwent 
the  atrophic  change  previously  described,  and  on  account  of  this  its 
component  fibres  could  be  traced,  on  microscopical  examination,  ascend- 
ing for  various  short  distances  within  the  posterior  columns  of  the 
cord,  and  finally  losing  themselves  in  the  grey  matter. 

Waller  came  to  ilie  conclusion  that  these  changes,  now  commonly 
hoown  as  'secondary  degenerations,*  were  dne  to  the  severance  of 
the  connection  between  the  portions  of  the  nerve  fibres  cut  across  and 
their  ganglionic  attachments — to  the  interruption,  in  short,  of  some 
controlling  nutritive?  influence  which  is  u-snally  exercised  over  tlio 
whole  length  of  each  nerve  fibre  by  the  nerve  cell  at  one  of  its 
extremities,  viz.,  that  from  which  it  proceeds,  Tliis  influence  is 
usnally  exercised  in  the  direction  of  the  physiological  action  of  the 
fibre.  Thus  Waller  concluded,  from  the  facts  above  related,  that  the 
nerve  cells  presiding  over  or  controlling  the  nutrition  of  the  motor 
nerve  fibres  were  situated  in  the  "  grey  matter  of  the  cord,*'  whilst 
those  for  afferent  fibres,  on  the  other  hand,  were  situated  in  the 
ganglia  on  the  posterior  roots. 

Subsequent  observations  have  shown  that  the  course  of  secondary 
degenerations  in  the  efferent  or  motor  tracts  of  the  brain  and  spinal 
cord,  also  invariably  take  place  in  a  downward  direction  from  the 
point  whore  the  destructive  lesion  operates,  and  in  situations  which 
will  subsequently  be  indicated  ;  also  that  hands  of  degeneration 
occur  in  an  upward   direction  in  certain  regions  of  the  spinal  cord» 
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whicl),  as  yet,  hare  been  traced  but  a  very  short  distance  into  the 
brain  ;  these  latter  degcneratious  involve  fibres  which,  in  nil  proba- 
bQitj,  serre  for  the  transmissioa  of  aCferent  impressions  of  different 
kiods. 

From  what  has  been  said  it  will  be  obrions  that  the  so-called 
'  descending  degenerations  ^  in  the  brain  and  spinal  cord  will  be 
aaalagona  to  the  degenerations  that  occur  in  motor  nerves ;  whilst 
Uie  'aaoending  degenerations'  in  these  parts  will  correspond  with 
those  thai  occur  when  the  posterior  roots  of  the  spinal  nerres  are  cat 
•eroas. 


In  the  brain,  so  fnr  as  we  know  at  present,  descending  degenera- 
tions occur  onlv  in  the  fibres  which  issue  from  the  excito-motor  or  so- 
cmlled  '  Bolandic  area  '  of  the  cortex.  Nothing  is  yet  known  about 
•■eh  degenerations  occurring  in  the  course  of  efferent  cerebellar 
ftnt, though  it  is  highly  important  that  some  iurestigntions  shoald  be 
made  in  this  direction. 

Of  ascending  degenerations  in  the  cerebrum,  moreover,  nothing  is 
ac  jet  known.  Some  degenerations  of  this  type  have,  however,  been 
traced  for  a  short  dibtanco  from  the  spinal  cord  into  the  cerebellum, 
hj  way  of  its  lower  peduncle. 

In  the  spinal  cord  descending  degenerations  occur  (1 )  in  the 
pyramidal  tracts,  which  are  directly  continuous  with  part  of  the 
fibres  issuing  from  the  Kolaudic  area  of  the  cortex,  and  (2)  in  the 
short  commissural  fibres  of  the  antero-lateral  columns  which 
ooanect  certain  upper  with  other  lower  parts  of  the  central  grey 
matter,  throughout  the  irholo  length  of  the  spinal  curd. 

Ascending  degenerations  in  the  spinal  cord  occur  (1)  in  the  fibres 
composing  the  columns  of  Gull,  which  terminate  above  iu  certain 
nodei  in  the  medulla  oblongata  (the  trophic  cells  of  these  fibres  being 
aitoated  below,  at  different  levels,  in  the  grey  matter  of  the  cord) ;  (2) 
ia  the  direct  cerebellar  tracts,  in  which  are  contained  the  fibres 
«bore  referred  to  as  terminating  in  certain  parts  of  the  cerebellum ;  and 
(S)  in  certain  short  comminsnral  fibres  situated  in  the  outer 
psria,  or  root  zones,  of  the  posterior  columns,  whose  trophic  cells 
matn  to  be  situated  at  their  lower  extremities.  These  ascending 
^Icgeseralious  will  be  more  fully  described  elsewhere,  in  Part  IV.  of 
thia  work. 

SeoDBdary  degenerations,  whether  they  occur  in  the  brain  or  in  the 
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spinal  cord,  Lave  a  fascicular  or  band-like  character,  sucli  a  dis- 
pusitioii  being  due  to  the  fact  iliat  these  changes  take  place  in 
certain  cerebral  or  spinal  tracts  in  which  many  fibres  are  aggregated 
together  having  functions  of  a  like  kind.  If,  therefore,  a  lesion 
occurs  which  interrupts  the  continuity  of  more  or  less  of  the  6brcs 
entering  into  one  of  tliese  physiological  hands,  the  same  kind  of 
degeneration  begins  to  take  place  in  all  the  injured  fibres  composing 
such  an  u^Kregate,  throughout  their  whole  length,  below  or  above 
the  scat  of  lesion,  according  as  the  particular  act  of  fibres  involved 
have  eflerent  or  afferent  functions. 

Tbo  changes  that  ocoar  in  those  degoaoratiag  traota  are  of  three  kioda : — 
(1),  Tliero  are  do^ouemtive  and  atrophic  ol)ange«  in  the  nerre  fibres  them- 
sulvoD,  Bubstantxally  similar  to  thoao  which  oocor  in  tbo  periphoral  uerrev. 
lending  to  the  deatmction  of  the  white  anbatance  aronnd  the  axis  cylinder*. 
According  to  Boachard  tho  axis  cylinders  of  iho  uorves  also  soon  disappear  in 
the  tracts  of  secondary  degeneration,  since  neither  ho  nor  any  previooa 
obaorvor  bad  been  able  Co  find  them.  Bnt  shortly  after  tho  publication  of  hia 
admirable  memoir  I  anoceedcd  iu  iinding  denuded  axia  cjlindera  exiating  in 
very  well  marked  tracts  of  degeneration  in  tho  spinal  cord  of  a  man  who  died 
just  six  niontliii  after  the  date  of  certain  concuseiDu-lesiona  occurring  in  that 
organ  ('Med.  Chir.  Trans.,'  1867).  (2).  After  the  degenerative  ohaagea 
have  advanced  to  a  certain  extent,  an  abanduDcoof  large  granulation  oorpoaolm 
begin  to  form  between  the  wasting  nerve  fibres,  so  that,  for  a  long  timet,  no 
actual  dimination  in  bulk  occurs  iu  tho  oftooted  tract.  (3).  The  next  important 
change  which  occurs  in  the  band  of  degeneration  is  one  of  a  socondjiry  order, 
and  consists  iu  an  exuberant  overgrowth  of  tho  neuroglia  between  the  axu 
ejrlinders  and  around  the  gi-auulatiou  corpuscles  (Fig.  17).  Tbis  change  does  not 
show  itaelf  to  any  marked  extent  till  the  others  are  fairly  well  advanced,  but  it 
A.  B. 
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Fia.  17.     SacnoH  rnaoDOH    a.   tbact  or 
SraskL  CoKD.    (X  150  diameters.) 

A.  Section  through  a  healthy  portion  of  the  lateral  column  of  the  oonL 

B.  Tbo  right  half  of  the  ftgure  repreaeots  the  appearance  of  a  thin  section  throi 
a  tract  of  eL*coniJiiry  dogeueration,  when  mounted  in  glycerine,  showing  large  gram 
lotion  corpuscles  in  abundance ;  whilst  tho  left  half  of  thismme  portion  ropreseo 
the  appearance  of  a  similAmectton  when  mounted  in  CanitdA  balnam.  when  the  gnuiti* 
lation  corpuscles  are  rendered  invisible,  and  the  locuUr  overgrowth  of  c^nnoctive 
tisaae  comes  out  all  the  more  distinctly.  In  the  midst  of  the  Utter,  some  sections 
of  unaltersd  nerve  hbres  are  seen,  and  also  sections  of  vesseUi  with  thickened  wallt. 
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which  pcraiatfl  and  grows  more  and  more  promlaent  after  a  year  or  two, 
Vfaea  the  gronulatioD  corpoacloa  graJtiall/  disappear,  and  a  tract  of  secondary 
•oleroaia  ia  left  an  a  dwarfed  and  changed  reptoeentative  of  the  previutu  band 
of  nerve  fibres.  Without  ^ing^  into  detail*  these  are  the  efwential  jirocesses — 
■o  that  we  have  in  the  tracts  of  degeneration,  diseased  and  atrophied  nerre 
fibre*,  thickly  interaperaed  with  largo  granulation  oorpnsolos,  and  cloaely  sur- 
rvanded  (fiDally  scraoglod)  by  an  ororgrovrth  of  oonnoctire  tisane.  There  is 
nothing  of  the  inflammacory  typo  about  the  change;  it  is,  in  my  opinion,  osaen- 
tially  degenerative  from  beginning  to  end.  The  fact  that  oocasioually  the 
•cleroiio  prooess  exteada  boyond  its  original  Uutits,  ui  not  peculiar  and  d^^es  not 
in  d&e  least  militate  against  thia  view,  or  suffice  of  itself  to  confor  upon  such 
a  change  an  irritative  or  '  inflammatory  '  character.  Yet  some  aothoritiaa  speak 
of  the  prooeaa  of  secondary  degeneration  as  a  '  chrouio  myelitis/* 

One  moot  inlereating  point  about  tbesu  secondary  degeaaratioos  is,  that  for 
the  naost  part  they  cuunot  be  detected  by  any  mere  naked  eye  examinatioa  of 
the  cord  or  brain  at  the  timS  of  the  autopsy.  For  a  long  period  there  may  bu 
ao  appreciable  alicration  in  colour  or  in  balk.  As  long  as  the  granolation 
oofpOMlea  are  aboodant  the  diseased  tract  may  present  a  dead  white  colour 
scareely  if  at  all  difft^rent  from  that  of  contiguous  healthy  columns;  and  at 
this  vtage«  also,  there  is  communly  no  shrinking.  Later  on,  the  diseased  tracts 
lose  their  dead  white  appearance,  and  the  tissue  appears  of  a  greyish  or  bluish- 
iifait«  colour;  then  also  some  amount  of  ditninution  in  bulk  bngina  to  manifest 
Sladf.  In  the  early  stages,  moreover,  there  is  do  appreciable  alteration  in  con- 
■btoooe  in  the  diseased  tract.  Taking  these  facts  into  consideration,  it  is 
§tLSj  lo  aodersiand  that,  at  the  time  of  the  autopsy,  such  changes  may  escape 
deteetion  even  after  a  most  careful  scrutiny. 

Bat  in  a  week  or  two,  after  the  parts  have  beoa  immersed  in  a  solotion  of 
cbrom^ic  acid  or  bichromate  of  ammonia,  the  tracts  of  disease  can  be  detected 
with  the  greatest  ease  on  thd  aurfoco  of  freshly  oat  legmantB  of  the  ootd^ 
This  is  doe  to  the  foot  that  the  fattily  dcgenurated  tracts  do  not  booorae 
ooloored  by  the  preservative  fluid ;  thoy  retain  tboir  original  dead  whito 
whilst  the  adjacent  healthy  nerve  tissue  becoming  staiuud  by  the 
ive  fluid  presents  the  noual  dork,  yellowish  brown  hue.  By  this 
in  colour  alone,  therefore,  even  a  mere  naked  eye  oxaminatiori 
US  easily  to  trace  oat  the  main  course  of  these  degenerations  ;  though 
this  may  be  done  still  more  oompletoly  by  examining,  with  a  low  power  of  the 
■licroscope  and  by  reflected  light,  rather  thick  sections  monnted  in  glycerine, 
vfaoB  the  aggrcgationa  of  granulation  corpuscles  are  so  easily  recognised  that 
thair  distribuUon  may  be  very  efficiently  traced.  When  thin  sections  are 
■omtcd  in  dammar  or  Canada  balsam  the  granulation  corpusclcM  are  no 
loagier  risible  and  their  place  is  only  indicated  by  the  loculated  an-angement 
of  the  OTi-rgrown  neuroglia  (Fig.  17,  B). 


*  CharDoi  in  one  place  in  his  '  Localisation  of  Cerebral  and  Spinal  Dii 
speaks  (p.  13G,  mote)  of  the  process  having  an  irritative  nature,  on  the  ground 
thai  the  sclerosis  occasionally  uprcods  from  its  original  scat  so  as  to  involve 
tho  anterior  cornu,  whilst  later  on  (]>.  'J^A)  he  eeems  to  doubt  ttie  reality 
of  may  each  extensioa.  Ho  also  speaks  of  thia  process  as  a  "  chronic  myclitia 
4»CBCXiag  in  tha  lateral  cotiuxm  ia  «ous«qu«uoe  of  the  oorebral  lesion  "  (p.  139). 
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After  wlmt  has  been  said  if  >touU1  be  needless  to  insist  upon  tbe 
important  aid  nliich  degenerations  of  this  kind  afford,  in  helping  us 
to  unravel  some  of  the  ntost  difficult  problems  in  connection  with  the 
functional  anatomy  of  the  nervous  system.  This  method  is  second  to 
none  for  tlio  accuracy  of  its  re&ulls. 

Peflcending  Secondary  Degenerations. — Wo  shall,  for  the  present, 
restrict  our  attention  to  the  secondary  degenerations  that  are 
initiated  by  brain  lesions,  and  which  are  apt  to  extend  down- 
wards from  the  brain  into  the  anlero-lateral  columns  of  the  spinal 
cord.  These  are  all  of  them  so-called  *  dcBcending  secondary  degenera- 
tions/ and  their  occurrence  marks  out  for  us  tbe  most  important  tracts 
along  which  tffereut  or  motor  impulses  tind  their  way  through  the 
cerebrum  to  the  various  muscles  of  the  body. 

The  first  important  qnestiou  which'presents  itself  is,  therefore,  (a) 
as  to  the  situations  in  the  brain,  in  which  the  occurrence  of  destrac- 
tivo  lesions  ia  apt  to  be  followed  by  those  descending  secondary 
degenerations ;  and  the  second  is,  {b)  as  to  the  principal  differences  in 
degree  or  extent  of  area  involved  by  the  secondary  degenerations  that 
are  to  be  met  with,  in  accordance  with  variations  in  the  sitaation 
and  extent  of  the  primary  lesion. 

It  shonld  be  premised,  tbnt  hiemorrhages  and  softenings  occorring 


FiQ.  18.    A  SoPTENiTia  or  thi  Cobtix  or  tbs  Lbft  HRuiapsEBB  witbottt  Pabti* 

CIPATtON    OF     TBB     CeNTBAI.    MaS9KS,    WHICU     OAVB     BISB    TO    WBIX    MABKBiy 

SBCOJfDAav  DxGKNBBATioK  [after  Charcot]. 

H,  circumacribed  firea  of  SofteDing.    J,  fissure  of  StItius.     E,  int«rDal  capcule 
D,  leuticulur  oucIuuk.    F,  exlernol  capsule.    G,  clauslrium. 
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in  tbe  regions  of  the  brain  about  to  bo  mentioned,  are  especially  apt 
to  be  associated  irith  secondary  dejL^ener&tion^,  wUiUt  tumours  arc 
not — apparently  becansc  they  often  push  aside  and  Boporate,  instead 
of  destroyinj^,  the  continuity  of  the  nerve  fibres  iraplicatcil. 

Very  many  parts  of  the  brain  may  be  injured  without  givingf  rise 
to  Mcondary  degenerations.  It  has  now  been  pretty  definitely  ascer- 
tained that  a  mere  saperBcial  lesion  of  the  cortex  (snch  ns  may  occur 
frequently  in  association  with  meninjjntis)  does  not  produce  a  secon- 
dary degeneration,  in  whotsoever  part  of  the  cortex  it  may  occur.  If, 
however,  the  lesion  involves  tlie  whole  thickness  of  the  cortical  grey 
matter,  or  this  together  with  a  [K>rtion  of  the  subjacent  white  matter 
(such  aa  may  be  met  with  so  frequently  in  the  form  of  a  softening  occa- 
siooed  by  occlusion  of  one  of  the  vessels  of  the  cortical  system),  it 
haa  been  found  that  secondary  degenerations  occur  only  when  sncU 
lesions  implicate  some  portion  of  the  cortex  comprised  within  the 
excito-motor  or  so-called  Rolandic  area  (see  p.  105).  The  only 
qaalification  needful  to  be  made  here  i.s,  that  up  to  the  present  date 
it  has  not  been  definitely  ascertained,  from  obser\'utinn9  in  man,  that 
leaions  limited  to  the  marginal  convolution  give  rise  to  any  such  de- 
geaerations.    Still  this  eridence  may  in  time  bo  fortbcomiug. 

Lcaions  of  the  grey  matter  in  parts  of  the  frontal  and  of  the 
pmrictal  lobes  outside  the  Bolandic  area,  aa  also  lesions  in  the  occipital 
and  temporal  lobes,  have  been  shown  not  to  be  associated  with 
aeoondary  degenerations. 

Again,  it  was  ascertained  long  ago  by  Tiirck  that  lesions  strictly 
limited  to  tbe  central  grey  masses — that  is.  to  the  caudate  and  lenti- 
calar  nuclei  of  the  corpus  striatum  and  to  the  optic  thalami,  do  not  give 
rise  to  secondary  degenerations.  The  same  observer,  however,  ascer- 
tained that  lesions  which  involved  the  fibres  of  any  portion  of  Uie 
internal  capsnle  lying  between  the  two  nuclei  of  the  corpna 
striatum  are  capable  of  giving  rise  to  descending  degenerations,  whose 
extent  depends  upon  the  amount  of  destruction  of  the  tibres  of  the 
capsule.  In  regard  to  this  point  our  knowledge  has  since  been 
advancecl,  and  made  much  more  precise,  by  Brissaud  and  others. 

Similarly,  it  is  now  known  tliat  lesions  occurring  in  any  part  of  the 
centram  oralo  which  directly  intervenes  between  the  above  speci- 
fied Rolandic  area  in  the  cortex  and  the  internal  capsule  (but  espe* 
cially  when  they  occur  iu  part«  just  above  the  internal  capsule,  where 
the  fibres  of  the  pyramidal  tract  become  more  closely  aggregated), 
nmj  aUo  cause  such  degenerations.     The  more  the  sitnation  of  the 
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lesion  in  tlic  centrum  ovale  is  removed  from  the  inUnial  capsule, 
that  is,  the  nearer  it  is  to  the  cortex,  the  larger  it  mast  ho  in  order 
to  produce  an  eqaivaleat  amount  of  secondary   degeneration. 

We  must  now  refer  to  Uie  precise  situations  occupied  by  difierent 
descending  secondary  degenerations  in  the  i  nternal  capsule  itself, 
together  with  the  related  sites  in  the  cms  cerebri  occupied  hj  the 
several  prolongations  of  euch  areas  of  degeneration.  Brissaud  has 
recorded  some  important  cases  illustrating  those  points. 

In  one  iuteresting  case  which  came  under  Grissaud's  observation 
an  old  focus  of  softening  ivas  found  in  the  anterior  half  of  the  lenti- 
cular nucleus  which  also  destroyed  most  of  the  anterior  segmen 
of  the   internal  capsuio.    In  this  case  a  tract  of  degeneration 


FlO.   19.      DiSBASI    OF   TBX  LBNTICCLA8   HUCUnJS    AVI)  OP    TKS 

OP  rau  Intbbnal  Cafsdlb,  caosino  sbcovdabt  DBOBvauATiov  nr  TBS 

THIBD  or  TUB    FOOT  OV  THB  CBREBBAL  FBDUMCLB  [after  BriSSBUd]. 

A,  caudate  nucleus.  B,  optic  thalamus,  C,  posterior  and  healthy  part  of  the 
lenticuUr  nucleus.  D,  posterior  segment  of  the  internBl  cnpsulc.  £,  losioa  of  Lho 
auurior  de);meDt  of  the  ioteruBl  capsule.  F,  cjst  presenting  lb«  form  of  the  lenU- 
culm  QudcuB.    P,  degeaeratiOD  of  the  internal  fibres  of  the  cruata.  J 

was  found  occupying  the  inner  third  of  the  foot  of  the  peduncle,  ex- 
cept for  a  small  bnndic  of  the  innermost  fibres  which  remained  in 
their  normal  condition.      This  tract  of  degeneration  occupying  the 
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anterior  segment  of  the  internal  capsale  could  not  be  traced  lower 
than  the  pons  Varolii,  and,  according  to  Brissaud,  degeneration  in  this 
region  and  in  the  internal  third  of  the  peduncle  has  always  been 
associated  with  intellectnal  disorders . 

The  next  to  be  referred  to  was  one  in  which,  with  an  extensive 
recent  softening  in  the  left  hemisphere,  there  was  an  old  focus  of 
softening  exactly  limited  to   the  knee  (or  genu)  of  the  internal 


Fie.  90.    Rbcxht  SomNDro  or  tkb  Fsoktal  Lobv,  thx  Island  op  Rbil,  and 

THB    XIDDUI    THtBD    OV    THS    UtNTICDLAB    NITCLSD9,  TOOSTHBB  WITH    AN  OLD 

rocos  or  SorruiXKO  occnrriNo  tks  Kvn  of  tbk  Intbbnal  Capsuls  [after 
BriSBaad], 

D,  old  focoa  of  softeniog  oocnpying  the  knee  of  the  internal  capsule.  A,  caudate 
Boeleas.  B,  optic  thUamus,  Ct  anterior,  and  E,  posterior  segment  of  the  internal 
capsale. 

capsale.  A  streak  of  secondary  degeneration  was  observed  in  this  case 
between  the  internal  and  the  middle  third  of  the  foot  of  the 
peduncle.  According  to  Brissaud,  in  some  long  standing  cases  of 
aphasia  a  tract  of  degeneration  extends  downwards  from  the  cortex 
which  passes  through  this  same  region — that  is  through  the  knee  of 
the  internal  capsule.  This,  therefore,  may  pretty  safely  be  considered 
as  the  part  of  the  internal  capsule  which  is  organically  connected  with 
the  third  frontal  convolution  ;  and  we  may  also  conclude  that  the 
fibres  pass  from  this  region  throngh  the  crns  cerebri  in  the  situation 
above  indicated. 

From  what  has  been  said  above  it  will  he  seen  that  the  statement 
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formerly  current,  to  the  effect  that  the  anterior  two-thirds  of  t\ 
iiitcrual  cA|>6ule  contaiu  aflereut  or  motor  fibres ,  whilst  the  postenc 
third  contains  afferent  or  sensory  fibres,  is  not  quite  correct.     The 
more  recent  investigations  of  Flcchsig,   Charcot  and  Brissaud  haT^j 
nccesbitatud  bouie  modilication  of  this  view. 


Fio.  81.    BoRizoNTju.  ncnON  of  thr  Hhain  of  a  Chiu)  nins  ■masma  ots, 

BtUBT  »1DK  BKlflO   AT  A  flOllKWKAT    LOWM   LITU.  TBAM  TVM   LMWT   HALT  [l 

F.  frontal ;  TS,  temporo-apbenoidal :  and  O,  ocripitol  bbes.  Op,  operculum. 
Id,  Island  of  Reil.  Cls,  clnufltrutn.  f ",  third  frnntnl  cnnTolulino.  Th^  tbalftmua, 
NC,  caudate  nucleus;  NC,  tn'']  of  CAudat«  nucleus.  LN,  lenticular  Ducleua.  1,  U, 
111,  tirstt  necoud,  ani  third  diTieioas  of  the  lenticular  nucleus.  £K,  cxtcrnftl 
capsule.  IK,  posterior  divUioD  :  IK',  anterior divieion  ;  and  K.hcee  of  theiDtemftl 
cnptule.  ah.ph,  Anterior  and  posterior  horna  of  the  U.t«ral  ventricles,  ^cc,  knta 
of  the  corpus  cillosum.  sp^  spJt>uiuai.  mc,  middle  comuiisAure,  /,  fornix,  d, 
septum  tucldum.    a,  cornu  Ammoaia. 

*  To  obtain  thiA  view  Fleoht^igmakesa  horixontal  section  through  tlie  bi 
juift  abov«  and  paiallvl  with  tho  Sylvian  P'iseure. 
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The  internal  capsule  is,  in  fact,  composed  of  two  segments,  the  one 
snterior,  the  other  posterior,  the  two  betug  united  by  what  Flechsig 
terms  the  knee  of  the  capsule  (Fig.  21,  k).  It  is  now  known  that 
the  fibres  of  the  pyramidal  tract  arc  contained  almost  wholly  in  the 
anterior  two-thirds  of  the  hinder  ee^iueut  of  the  internal 
capsule  (Fig.  21,  ik')- 

We  hare  spoken  abore  of  the  descending  degenerations  resultiag 
from  lesions  of  the  anterior  segment,  and  of  the  genu  of  the  internal 
capsule,  neither  of  which  seems  to  ho  traceable  below  the  pons  or 
medalJa.  It  remains,  therefore,  to  speak  of  degenerations  due  to 
lesions  of  the  posterior  segment  of  the  internal  capsule,  or  of  parts 
cf  the  hemisphere  just  above  in  relation  therewith. 


As  we  have  already  shown,  lesions  of  the  posterior  third  of 
the  hinder  segment  of  the  internal  capsule  give  rise  to  no 
descending  degenerations,  though  they  occasion  cerebral  hemiantes- 
theaia  (p.   152.) 

There  is^  ia  fact,  abundant  evidence  to  show  tliat  this  portion  of  the 
internal  capsule  is  composed  of  afferent  rather  than  of  efferent  6brcs  ; 
fothat  if  secondary  degenerations  exist  at  all,  as  a  result  of  lesions  of 
the  fibres  passing  through  this  region,  they  should  be  ascending  de- 
generations— of  which,  however,  nothing  is  at  present  known. 

It  seems  equally  clear,  moreover,  that  the  great  bulk  of  the  pyra- 
ttiidal  fibres  issuing  from  Uie  Bolandic  area  of  the  cortex  become 
saiassed    together   in    the    anterior    two-thirds   of    the   hinder 


TJ.Ji 


St.    TaAavTBBra  tscrioir  op  tbs  Peodkculajs  Bsoion  im  a  cask  or  Sbcovdajit 
n— Mi II I  now  [after  CfaiLrcol]. 

T.  app«r  Uyer  of  tefmentum  Xylng  beneath  Cho  aoterior  qiudrigeminat  bodi««. 
T,  lower  Uyer  or  foot  od  healthy  side.  L,  locua  niger  p,  iDt«rna.l  faeciculua  of 
iower  Ujor  na  diee&aed  side.  D,  eecondorj  degeauratioo  occupyiu(f  aboat  the 
Euiddle  iwu-fourtbfl  of  tbe  fool  of  the  cru«. 

Between  tbe  two  pedunclsa  ore  tbe  third  nerves,  pu«iDg  upwards  to  their  nuclei 
Ibe  Sylviaa  aqueduct. 
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segment  of  the  internal  capsnie.  The  remainder  of  them  are 
sitaatcd  in  the  contiguous  genu.  As  already  mentioned,  these  latter 
descend  only  as  far  as  the  pons  and  the  bulb.  The  great  bulk  of  th» 
pyramidal  fibres,  however,  contained  in  the  hinder  segment  descend 
into  the  spinal  cord,  after  passing  through  regions,  now 
to  be  described,  in  the  cerebral  pedancle,  the  pons,  and 
the   bulb. 

The  part  of  the  cerebral  peduncle  which  is  implicated  in  association 
with  the  anterior  two-thirds  of  the  hinder  segment  of  the  interna} 
capsule  is  the  middle  third  or  two-fourths  of  its  lower  layer,  commonlj 
known  as  the  *  foot.'  This  part  is  separated  from  the  upper  layer  or 
*  tegmentum  *  by  the  well  known  pigmented  layer,  or  *  locus  nigcr.' 

Fig.  22  is  intended  to  show  the  area  occupied  by  the  band  of 
secondary  degeneration  in  the  upper  part  of  the  cerebral  pedancle  in  a 
well  marked  case,  before  shrinking  has  set  in,  and  aa  it  appears  on 
a  transverse  section  ;  while  Fig.  23  is  intended  to  illustrate  the  fact 


PiQ.  33.    Skcondakt  Dioemcbatiov  in  thv  Cbus  CsBKBat,  roMs,  AMD  MacrtL^ 
[after  Charcot]. 

A,  DogencratioD  in  the  crua  cerebri  fpyramidal  tract).  B,  IntemRl  p^uocular 
Fasciculus  deprneratinp  under  ocniaipnal,  bul  pxcrptioual,  circunnBtances.  C,  Ex- 
ternal fa«ciculu»  (?  centripetal)  never  dcgfDL'mting.  D,  Pods  Vftrolii  Ot  is  asyroe- 
trical,  being  .ilrophied  on  tlie  pfde  of  the  tetion).  E,  Greyish,  atrophied,  and 
degeaeratod  pyramid,  decuBfaling  with  its  fellow  at  F. 

that  when  snch  a  degeneration  is  old  and  well  marked,  an  external  er-^ 
amination  of  the  cmsj  pons,  and  medulla,  will  show  eridcuces  of  an 
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Atrophic  ohftnge.  la  the  eras  and  medulla,  where  the  altered  parts 
appear  at  the  sarface,  they  present  also  a  more  or  less  distinct  greyish 
tint.  A  few  details  concerning  the  disposition  of  the  tract  of  degene- 
ration in  these  different  regions  may  prove  useful. 

In  the  crua  cerebri^  the  degenerated  area  appears  at  the  surface  in 
the  form  of  a  triangular  space,  situated  in  the  middle  region  of  the 
lower  layer  or  foot  (Fig.  23).  The  base  of  the  triangle  is  above,  and 
its  apex  next  the  pons.  The  snrface  of  the  foot  of  the  peduncle  is 
thus  divided  into  three  regions : — (a)  the  middle  region,  represented 
bj  the  degenerated  pyramidal  tract ;  (6)  the  external  region,  which, 
according  to  Charcot's  numerous  observations,  never  becomes  the  seat 
of  degeneration  ;  and  lastly  (c)  an  internal  region,  which  only  under 
▼ery  exceptional  circumstances  becomes  the  seat  of  degeneration, 
though  when  it  does,  such  degeneration  may  exist  alone,  that  is,  with- 
out Uie  median  tract  participating  in  the  same  change. 

When  a  transverse  section  of  the  peduncular  region  is  made,  the 
ordinary  degeneration  in  the  pyramidal  tract  is  seen  in  the  form  of  a 
mdely  triangular  space  (Fig.  22,  d)  occupying  the  middle  part  of  the 
foot,  and  extending  from  the  locus  niger  above,  downwards  to  the 
sarface  of  the  cms.  The  superficial  surface  is  wider  than  that  next 
the  locus  niger. 

In  the  pons  some  amount  of  flattening  and  diminution  of  size  occurs 
on  the  side  of  degeneration,  when  this  happens  to  be  well  marked  and 
old,  but  there  is  no  other  external  indication  of  the  existence  of  a 
secondary  degeneration.  Within  the  substance  of  this  region  it  is, 
moreoTer,  by  no  means  so  easy  to  recognize  and  define  the  degenerated 
tracts  when  transverse  sections  are  made.  On  this  subject  Charcot 
says  ; — "  In  the  pons,  the  pyramidal  tract  is  dissociated  and  extremely 
difBcnlt  to  recognize  in  tbe  midst  of  the  transverse  fibres  peculiar  to 
the  part.     Nevertheless  the  secondarily  degenerated  fasciculi  may  still 


FM.  S4.    TBAxsvaan  bsction  or  tki  Midulu  Oblongata  ok  a  letbl  wxtb 

TKB  XIDDLI  OF  THB  OLITART  BODT,  SBOWINO  (A,  A)  tiCLEBOSIS  OF  BOTH  ARTSBIOU 

riBAMWB  [after  CbArcot]. 
Id  B«mfpl^ift  tbe  defeneration  occurs  only  on  one  side,  rather  than  in  both 
aoUtior  pyraodda  ••  it  OkI  in  this  caae  of  *  insular  scleroeia.' 
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be  distinguished  fairly  easily,  especially  on  comparison  with  the 
healthy  side,  in  the  lower  or  bulbar  regions  of  the  pons,  "where  these 
fasciculi  begin  to  collect  and  once  more  forai  into  groups  preparatory 
to  constituting  the  pyramidal  tract  a  little  lower  down." 

Throughout  the  meclvHa  oblongata  the  secondary  degeneration  may 
be  recognized  with  case.  The  anterior  pyramid  on  the  affected  side 
is  seen  to  be  smaller,  flatter  and  greyer  than  its  fellow;  and  in  trans- 
Torso  sections  made  ihrougli  the  medulla  the  degenerated  tract  may 
be  seen  to  be  strictly  limited  to  the  region  of  the  pyramid. 


"What  has  been  said  previously  may  be  summed  up  in  the  following 
manner  : — 

(1). — Le&ions  limited  to  the  an  terio  r  segment  of  tbeiu- 
ternal  capsule,  which  is  presumed  to  bo  largely  composed  either 
of  a  special  set  of  fibres  proceeding  from  the  Kolandic  area  or  else  of 
certain  tibres  emanating  from  the  cortex  of  the  frontal  lobe,  canse 
secondary  degeneration,  but  this  degeneration  docs  not  involve  the 
pyramidal  tract  proper  ;  it  Fhows  itself  by  a  grey  band  occupying  the 
inner  third  of  the  foot  of  the  peduncle  (Fig.  19).  In  reference  to 
the  fibres  entering  into  tins  tract  Charcot  says  : — "  It  is  very  prob- 
able also  that  these  fibres  are  arrested  below  at  some  point  in  the 
pons,  for  when  this  fasciculus  is  degenerated  it  is  impossible  to  detect 
it  in  the  corresponding  pyramid;  d  fortiori  it  does  not  pass  down  into 
the  spinal  cord.*' 

(2). — Lesions  limited  to  the  knee  of  the  internal  capsule  (Fig. 
20,  d)  cause  the  d(?gcneration  of  a  slender  fasciculus,  named  by 
Briasaud  the  'geniculate  fasciculus,*  which  descends  in  the  foot  of 
tlie  peduncle  between  the  internal  and  the  middle  third  of  this  body. 
Tliis  fasciculus  contains  efTerent  fibres  proceeding  from  the  region  of 
the  third  frontal  convolution  to  nuclfi  in  the  medulla  oblongata, 
which  are  probably  concerned  with  movements  of  the  lips,  tongue. 
soft  palate,  and  larynx.  Tin's  geniculate  fasciculus  is  sometimes  found 
degenerated  in  old  cases  of  aphasia. 

(8). — Lesions  limited  to  iho  anterior  two  thirds  of  the 
binder  segment  of  the  internal  capsule,  cause  secondary  de- 
generations which  descend  in  the  middle  third  of  the  foot  of  the  ped- 
uncle (Fig.  23)  and  thence  into  the  anterior  pyramid  of  the  same  side. 
This  portion  may,  therefore,  be  called  the  pyramidal  region  of 
the  cupBule,  since  the  nerve  fibres  which  traverse  it  seem  to  be 
continued  directly  into    the   pyi'amidal    tracts,   through    which   the 
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misoles  of  the  opposite  limbs  and  of  the  trunk  of  the  bod^  are  ia- 
tterrat«d. 

(4). — Lesions  in  the  posterior  third  of  the  hinder 
segment  of  the  iuternal  capsule,  give  rise  to  no  descending  de- 
j^en«rations.  This  region  appears  to  contain  only  afferent  fibres, 
which  come  to  it  from  below  tbroiigh  the  outer  third  of  the  cerebrjU 
prduncle — a  tract  in  which  doi>ccnding  degenerations  are  nerer  seen. 
Destructive  lesions  in  tliis  regiun  of  Llie  cerebral  peduncle  and  internal 
C«p«u1e  ought,  indeed,  to  gire  rise  to  ascending  degenerations,  Uiongh 
tbcy  have  not  vet  bven  observed.  Circumscribed  Irsious  in  tliis 
region  produce  that  combination  of  symptoms  which  has  been  pre- 
vioiivsljr  descnbcd  under  tlie  name  of  cerebral  hcmianies* 
t  be«ia  (sec  p.  152). 

la  regard  to  Ihe  uUimnto  dpitinftlion  of  tli**  cffprenl  fibres  proceeding,  in  the 
Bwiwicr  above  dcfiaetl,  from  the  Uolnudic  area  of  the  cortex,  it  »  now  deaimbto 
to  mj  a  few  word». 

iSocne  paw  dovrnwardn  as  far  as  the  lambar  swelling  of  the  spinal  oord,  and 
ilicrc,  In  all  probubiUtj,  tenuiuatt.*  iu  »oniv  or  tbc  largo  motor  cells  Id  the  anterior 
oomua  from  which  i^sne  nerre  Qbre4  for  the  lower  extremities.  Others  pass 
iSown  into  differeat  Hrgment»  of  the  dorsal  rcgiou  of  the  cord,  there  to  oome  ioto 
relalion  with  ganglion  cells  in  the  anterior  cornua,  and  through  these  fo  in- 
Smsicc  nerve  fibres  procccdintc  to  the  tnusclps  of  the  trunk.  A  very  large  number 
of  ifafHi  bowever,  go  no  further  than  bomc  part  of  Die  oervicai  («wcning  of  the 
OTMnl;  Umpt  ierintnMc  tJiere,  principally,  if  not  wholly,  in  the  anterior  coruua,aad 
Ifeaa  come  into  relation  with  the  numerous  nervci  procec<ririg  to  the  oiuselcs  of 
Qm  vpp^  extremities.  Other  fibre?!  ftop  at  hiubcr  aegiucnt«  of  tlio  cenical 
portion  of  the  cord,  and  others  !)till  in  the  medulla  and  in  the  pona — in  each 
twgion  oomiug  into  relation  with  ganglion  cells,  cither  in  the  anterior  C4>mua  or 
la  f«lal«d  parte,  and,  through  ihem,  influencing  motor  ncrve«  which  proceed  to 
tbc  ncdt  and  tonic  trunk  muscles,  the  diaphragm,  parts  of  the  altmentar}'  tract, 
Cb«  larynx^  the  bronchi,  the  facial  niuaclex,  and  the  ocular  muscles. 

It  BOH  be  evident,  therefore,  that  from  the  level  of  the  poua  downwards  the 
■•crtonal  area  of  any  tracts  of  secondary  degjrneration  should  go  on  dimini«hing, 
tliroByh  the  medulla  attd  epinal  cord,  owing  (o  the  constant  termination  of  sets 
of  IIm  degcnent^d  fibres  in  suceciwive  regions,  as  above  indicated. 

Wbetfaer  eome  of  the  fibres  from  the  cortex  stop  short  in  the  corpus  striatum, 
Kftd  vtielber  others  pa«s  downwards  fn>m  the  cortex  mto  the  pons  and  thenee 
uywaiJa  through  the  middle  |iedunc1e  to  ttomc  portion  of  the  cerebeMuni,  are 
piUhlMni  concerning  which  we  have  no  definite  knowlo<)g«  at  prei<ent,  but 
,  nevertbelt^as,  of  extreme  importance  with  a  view  to  the  full  under- 
of  the  mode  of  ucfion  of  tbc  cerebrum  and  the  cerebellum  iu  theexc- 
of  muscttlar  contractions  of  all  kinds. 

Fugniarly,  K  wa«  supposed  that  the  peduncular  motor  fibres  emanated  from  the 
atriata,  in  which  they  were  in  relation  with  ganglion  cells ;  and  that 
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an  entirely  different  set  of  fibres  connected  the  cortex  with  the  corpora  Rtriata, 
tiirouKh  the  iulerventioo  of  which,  it  waa  believed,  all  voluntary  movements 
were  exeoated.  Since  the  date  of  the  experimenta  of  HitKig  and  of  Ferrier, 
numerous  patholot^ical  observations  hare  been  made  which  have  clearly  shown 
that  de8tructi\'o  Icftiona  of  the  Rolaudio  area  alone,  and  independently  of  utt 
etnicLural  damage  to  the  corpus  striatum  or  to  the  internal  capsule,  girtj  rise.  a& 
alreatly  stated,  to  typical  Becondary  degenerations  which  take  theordinary  course 
downwards,  and  cud  in  the  usual  manner  in  the  lumbar  region  of  the  epinal  cord. 
All  the  fibrea  that  undergo  degeneration  In  thi»  way,  munt,  clearly,  belong  to  the 
category  of  what  have  been  terme<l  'direct  peduncular  fibre  e.*  On 
the  other  hand,  it  roust  not  be  too  hastily  inferred  that  a  1 1  tiic  etferent  fibi 
from  the  Kolandic  area  belong  to  this  category.  Some  of  them,  as  they  arc 
passing  between  the  candatc  and  the  lenticular  nuclei  may  easily  pass  into  one 
or  other  of  thcHO  bodies  ;  and  yvt  it  may  bu  very  difficult,  nay  impossible  at 
present,  to  offer  any  proof  that  ftuch  is  the  com.  How  difliciilt  would  it  be.  in  the 
CAM  of  any  such  lesion,  definitely  to  affirm  that  the  number  of  degenerated 
fibres  in  the  crua  cerebri  were  }ast  equal  to  those  in  the  foot  of  the  corona  radiata. 
If  we  look  to  the  different  modo  of  ug^rcgatiun  of  the  fibres  !u  these  two  sites  it 
might  well  be  that,  in  the  cms  the  number  of  such  fibres  may  have  diminished 
even  to  the  extent  of  one-fourth,  and  yet  the  fact  of  such  diminution  might 
escape  all  positire  oljservation. 

The  modem  point  of  view  is  the  reverse  of  that  which  formerly  obtained  in 
r^ord  to  the  relative  importance  and  number  of  the  *  direct'  and  the  '  indirect 
peduncular  fibres.'  The  presence  of  a  large  proportion  of  fibres  belonging  to 
the  former  category  i^  now  established  beyond  doubt.  The  existence  of  Ibosa  of 
the  latter  category  is  at  present  doubted,  and  however  probable  their  presence 
may  be  it  cannot  bo  actually  demonstrated.  As  we  have  suggested  above,  the 
existence  of  efferent  fibres  from  the  Bolandic  region  terminating  in  the  caudate 
and  lenticular  nuclei,  may  be  real  and  yet  may  easily  escape  actual  obser^'alioa. 
The  proHCDce  of  some  Buch  fibres  would  be  an  almost  neoetf^ary  corollary  of  the 
existence  of  any  large  number  of  *  indirect  peduncular  fibres  *  (that  is  to  say,  of 
efiercnt  fibres  taking  their  origin  from  tlie  corpus  striatum,  and,  therefore,  having 
only  an  'indirect'  relation  with  the  cerebral  cortex).  If  such  fibres  exist, 
then  it  would  accm,  at  first  Right,  that  extensive  lesions  limited  cither  to  the 
caudate  or  to  the  IcuUcuIar  nucleus  ought  to  produce  some  amount  of  secondary 
degeneration  in  the  peduncular  tracts  In^Iow.  But  It  has  been  definitely  averted 
by  many  excellent  observers  that  sucli  lesions  give  rise  to  no  secondary  Uegcue- 
rationa.  Thus,  in  reference  to  this  point,  Charcot  says : — '*  Let^ious  which  remain 
limited  to  the  substance  of  the  central  grey  masses,  viz.,  the  caudate  and  lenticular 
nuclei  und  the  optic  thalamus,  do  not  give  rise  to  secondary  Bcleroais.  This  re- 
markuble  fact  was  clearly  demonstrated  by  L.  Turck  in  1851.  M.  Vulpian  and 
myself  haveooafinned  iCfi  perfect  accuracy  by  the  invci^tigations  which  wo  made 
in  coiiiiuon  on  this  subject  at  La  SalpHriere  from  1661  to  186G.  M.  Bouchard's 
important  labours  have  likewise  corroborated  it." 

The  fact  of  the  ab!»ence  of  degenerations  as  a  result  of  lesions  in  these  grey 
nucli^i  wouM  seem,  thereforOf  to  be  extremely  well  attested,  and  the  question 
naturally  arises  whether  it  is  possible  to  recoQcile  guch  a  fact  with  what  we  feel 
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to  be  th*  gr^at  probability  thnt  Indirect  poduacular  ilbree  do  nevcrtbelese  exist. 
We  thick  thin  may  be  done,  aiuI  some  further  facts  that  have  been  aficertained 
in  reference  to  lenioDS  of  the  cau<iate  oucleus  may  guide  us  to  such  a  reoonctlia* 
Uoa.  Charcot  bays: — '*  I  niuKt  odd  thut,  according  to  all  probability,  a  supple- 
meotkry  relation  may  be  e^tabli^theil  uot  only  between  the  various  t^-^rey  nuclei, 
bnt  ereo  between  different  pnrti  oftlie -^amennoleuA.  It  lioa  been  shown  at  any 
nUe  OS  far  a«  the  caudate  nucleus  of  the  corpus  striatum  is  concerned,  that 
partial  deitructivc  IcAionn  afft>cting  the  most  divcrHO  regions  of  the  nnolcua  are 
uniformly  indicated  by  hemiplegia  which,  allhougb  tranititory,  is  more  or  leaa 
pronounced  and  total,  that  is  to  say  involving  at  once  both  the  face  and  the 
extranitics.  In  this  reispect  there  i^  do  diilervuce  to  be  noticed  between  Che 
head,  tail,  ftnd  middle  part  of  the  cftudate  nucleus.  Accordingly  it  appeam,  as 
Dr.  UughliDg>i  Jackson  has  jui^tly  remarked,  that  each  particle  of  the  corpoa 
otrtatum  ia  a  miniature  representation  of  the  entire  corpus  striatum.  Expcri- 
mctit,  moreover,  yieldi*  rettults  in  confonnity  with  these  furnished  by  clinical 
obAcrvatioo.  in  showing  that  MlmulalioD  of  parts  of  the  caudate  nucleus,  how- 
vrer  miide»  always  producer  combined  movements  on  the  opposite  side  of  the 
body,  and  never  dimux'iated  mavementi^,  localised,  for  example,  to  an  extremity 
or  to  pare  of  an  extremity." 

From  the  facts  nbi>Te  referred  to,  and  also  from  what  tR  known  as  to  the  hl^ 
tological  structure  of  the  caudate  and  lenticular  nuclei,  it  would  seem  probable 
that  the  relation  between  the  nerve  colls  in  the  caudate  and  lenticular  nuclei, 
And  any  efferent  fibres  issuing  from  these  ganglia,  would  be  quite  dilfercot  in 
kind  from  that  existing  between  the  efferent  fibres  in  the  cortex  of  the  Rolandio 
am  and  the  large  nerve  cells  there  situated.  In  ,tho  latter  ca^e  the  relation  ia 
of  a  Tcrj  definite  nature,  owing  to  the  continuity  of  one  particular  process  from 
lb*  k«M  of  the  celt  with  the  avis  cylinder  of  an  clTerunt  nerve.  In  the  case  of 
fke  oarpDs  auiatum,  however*  the  facts  seem  to  suggest  multiple  relations  of 
Ibv  gaaclioQ  cells  with  one  another  and  with  the  efferent  fibres,  and  the  proba- 
bility that  the  fibrils  of  the  efferent  nerves  come  into  relation  with  plcxtform 
Ddworks  in  poeeibla  couuection  with  largo  numbers  of  ganglion  cells.  The 
existence  .of  come  *uch  anatomical  connections  might  go  far  tu  account  for 
the  abscQoc  of  definite  tiecondary  degenerations  as  a  result  of  lesions  limited  to 
cither  one  of  the  ganglia  of  the  corpus  striatum. 

Experimental  ob^rvations  on  monkeys  may,  perhaps,  throw  light  upon  this 
aubject  in  the  future.  Tlius,  it  would  be  important  to  compare  with  great 
tbestxe  and  precise  dietribution  of  the  sectional  areas  of  tracts  of 
idary  degeneration  in  different  parts  below  the  internal  capsule,  resulting 
(a)  from  destruction  of  the  whole  of  the  Rolandio  area  of  the  cortex  with  those 
(A)  to  be  found  in  corresponding  situations  in  other  animals  in  whom  a  section  had 
been  made  through  the  lowest  part  of  the  internal  capsule.  In  the  former  case 
wa  sfaoold  have  to  do  with  degeneration  of  the  d  irect  peduncular  fibres 
only:  wbilft  in  the  lntt<:rca«e,  the  area  of  degeneration  might  be  larger  and 
■omcwhat  difiereutir  dis|>osed,  because  of  the  possible  existence  in  this  cose  not 
only  of  degcDeration  of  the  direct,  but  also  of  the  indirect  pedancnlar 
Slirea.  The  hitter  class  of  fibres,  if  any  such  exist,  would  almost  certainly 
dcfBMBmte  if  severed  after  leaving  the  corpus  striatum.     For,  in  that  case,  snch 
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flbr«'ft  would  be  as  much  iwveriH!  from  any  gangliunio  influences  needful  for 
their  Dutritian  u  if  their  relation  with  gnnglion  celU  had  been  single  and 
direct,  AH  ic  is  wilh  cells  and  eiferent  fihreti  in  the  Elolaodic  area  of  the  cortex. 
Il  is  verj*  important  Ihut  this  mutter  shnuld  be  cleared  up. 

In  the  fpinal  cord  the  dogeiiorated  pvraiaiJal  baud  Jirides  into  two 
portions  corrospomling  with  tho  sitii.itiona  of  the  direct  and  of  the 
crossed  pyrainidal  tracts — tlie  latter  being,  in  the  great  mnjority  of 
cases,  hy  far  the  larger  of  the  two  (see  p.  161),  and  situated  in  the 
posterior  part  of  the  opposite  lateral  column,  whilst  the  direct  pyra- 
uiitliO  tract  continues  along  the  inner  part  of  the  anterior  colama  of 
the  same  side. 


FlO.  85.      DSSCMDINO  SXCONDAKT  DEOSKKRATIONS  IN  THS  SpIKAL  CoKD,  OOBXIfriXO 
WITB  A  RIQHT  BIDXO  UUUII'L£QIA  [aftOF  CharcOt], 

TraoKTene  aectioo  of  the  cord  in  the  cervical  regioo.  A,  dej{eneration  of  the 
crossed  pyramidal  tract  in  ttie  ii([ltt  lateral  culumn.  B,  degcueraiion  of  the  direct 
pyramidal  trace.  C,  area  of  white  matter  corresponding  to  the  direct  ceri'billar 
tract.  I),  region  intermediate  between  the  posterior  cortiu  and  the  pyramidal 
tract,  which  is  never  affected  in  descendiuji  deguneratioD. 

These  two  tracts  of  degeneration  are  to  be  traced  throughout 
nearly  the  whole  length  of  the  cord  into  the  lumbar  region,  diminish- 
ing gradually  in  siste  and  also  varying  slightly  in  shape  and  dif^posi- 
tion  in  the  different  region?.  Other  portions  of  the  cord,  and  also 
the  nerve  roots  on  the  affected  side,  show  no  sign  of  any  change. 

It  was  stated  by  Bouchard,  and  has  been  commonly  repeated  by 
succeeding  writers,  that  the  direct  pyramidal  tract  in  the  anterior 
column  wears  itself  out,  and  does  not  appear  beyond  the  mid-dorsal 
region.  Thts,  however,  is  by  no  means  always  the  case.  As  the 
writer  pointed  out  in  1867,  such  bands  of  degeneration  may,  like 
fhosc  of  the  crossed  pyramidal  tracts,  not  disappear  till  the  lower 
part  of  the  lumbar  swelling  is  reaL-hed. 

The  area  of  the  degenerated  tract  in  the  anterior  column  also  varies 
much,  in  different  cases,  in  accordance  with  variations  in  the  propor- 
tion of  the  decussating  and  tlie  non-decussating  fibres  of  the  pyra- 
midal tract  in  different  persons. 


DESCENDING    SECONDARY   DEGENERATIONS. 


215 


^ 


Transverse  sections  matlt?  through  the  cervical  enlargement  (a)  show 
an  area  of  degencrntion  in  tlie  lateral  column  having  the  form  of  a 
triangle  7ith  distinctly  defined  mnrgins,  the  summit  of  which  is 
directed  inwards  towards  the  angle  separating  the  anterior  from  the 
po«t<^rior  grey  cornna,  whilst  its  base,  somewhat  rounded  off,  is 
always  s<^|>amted,  Uoth  from  the  periphery  of  the  cord  and  from  the 
outer  asiH'ct  of  the  posterior  comu,  by  layers  of  nndegencrfttod  white 
8ub»taacc. 

A.  B.  C. 


PiB.  98.  TaAXSTvan  ncrioNa  of  trs  Spnr al  Cobd  vsnwno  ncmnuBT  DiannaA* 

TI01C9    0»    T«R    Licrr    SIPH,    A3    A    BKSCLT    OP    CBBBBHAI.    SnFTKKlNM    WBICU   BAH 

^wraoTvo  thv  ovra-aTiiiATit  bodibs  and  tub  intbbkal  cap&uls  ik  tbs  bioht 
■BMlsrKBKB  fofter  Charcot]. 

A,  MTTieal  ngioa.    B,  dorMl  recion.    C,  lumbar  r«^n. 

In  the  dorsfil  region  (»),  the  degenerated  area  gradually  diminishes 
in  its  diumetor  and  tends  to  assume  an  ovnl  form. 

Lastly,  in  the  lumbar  region  (c),  the  degenerated  area  is  again 
of  a  triangnlnr  shape,  though  its  base  is  now  quite  su)(erficial 
tml  tics  immediately  beneath  the  pia  mater.  It  becomes  superficial 
re  because  the  *  direct  cerebellar  tract/  which  in  higher  segments 
the  cord  lies  next  tlie  surface,  does  not  exist  in  the  lumbar  region. 
(Tljo  fibres  of  the  direct  cerebellar  tract  are  supposed  to  take  their 
origin  from  the  cells  in  the  vesicular  column  of  Clarke,  which  only 
Ikegins  to  make  itA  appearance  in  the  upper  ])art  of  the  lumbar  region. 
This  and  other  ascending  degenerations  will,  lioworer,  be  considered 
in  another  portion  of  this  work — see  Part  IV,  Paralyses  due  to 
ions  of  the  Spinal  Cord). 


OS  we  find  that  descending  secondary  degenerations  are  caused 

by  lenions  of  a  destrnctive  characU.*r,  only  when  tliey  occupy  certain 

naited  and  well  defined  regions  in  the  brain.       These  regions  extend 

roiw  the  cortex  downwards  and  inwards  in  each  cerebral  hemisphere, 

tn  the  form,   roughly  speaking,  of  two  much  elongated  cones  the 

•bices  of  which  come  into  contact  in  the  medulla  elongata.      Their 

Wacs  ar«  Kituated  in  the  Rolandic   areas,  in  which  arc  comprised, 

on  each  side,  (1)  the  ascemling  frontal  and  the  ascending  parietal 
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convolutions,  (2)  the  posterior  extremities  of  the  three  frontal  convo- 
lutions, (3)  apart  of  the  pnrietAl  lobule,  and  (4)  a  part  of  the  mai^inal 
convolution.  From  this  cortical  area  the  region  narrows  downwards 
to  certain  parts  of  the  internal  capsule  already  defined.  Lower  down, 
it  narrows  ntiii  further  in  the  foot  of  the  crus  cerebri;  whilst  below 
this  part,  there  is,  in  the  pons,  a  slight  wiJening  out  in  the  area  of 
distribution  of  the  efferent  tracts,  fullowcd  by  a  coudensatiua  and 
gradual  approximation  of  the  pyramidal  tracts  of  the  two  sides  as 
thej  pass  through  the  lower  part  of  the  pons  and  the  upper  part  of  the 
iiitidulLa  oblongata. 

Below  the  upper  part  of  the  medulla,  the  pyramidal  tract  of  eacli 
side  bifurcates  unequally,  the  Inrgor  and  most  iin[iortant  segment 
decufisalos  with  its  fellow  (^  decussntiou  of  the  pyramids')  so  as  ti> 
gain  the  hinder  part  of  the  opposite  lateral  column  of  the  cord 
(crossed  j-yraiuidal  tract),  along  which  it  can  be  traced  into  the 
liimbnr  rt'gion  of  the  cord;  whilst  the  smaller  and  Ie.^s  important 
segment  (direct  pyramidal  tract),  continues  through  a  considerable 
extent  of  the  Fpiuftl  cord,  occupying  the  inner  part  of  the  anterior 
column  on  the  sutne  side  as  the  brain  lesion. 


■ 


XX.  THE  CAUSATION  OF  CONTRACTURE,  ANKLE  CLONUS 
AND  EXAGGERATED  KNEE-JERK;  AND  THE  EXTENT 
TO  WHICH  THEY  ARE  DEPENDENT  UPON  CEREBELLAK 
INFLUENCE. 

After  tliiH  study  of  the  secondary  degenerations  whicli  occnr  iu 
the  brain  and  the  spinal  cord  (throughout  the  pyniuiidal  tracts),  wo 
gliall  be  the  better  prepared  to  seek  some  solution  of  the  extremely 
difficult  problem  as  to  the  mode  of  origin  and  real  meaning  of  late 
rigidity,  and  what  we  have  now  ascertained  to  bo  its  invariable 
Hccompanimente,  via.,  more  or  less  exaggerated  knee-jerk  and  ankle 
clonus. 

In  tlio  first  place,  it  is  essential  to  point  out  that  precisely  the 
same  set  of  phenomena  occur  when  the  lateral  columns  of  the  cord 
are  tlie  seat  of  a  primary  rather  than  a  secondary  sclerosis. 

Then  again  it  would  seem  that  the  condition  of  the  cord  and  of  the 
limbs,  leading  to  tlie  manifestation  of  exfiggeraU-d  knee-jerk  and  aukia 
clonus,  constitute  the  beginning  of  a  state  which,  when  it  happens  to 
be,  or  to  become,  developed  to  a  higher  degree,  is  certain  to  lead  on 
to  the  flj^pi'ttrunce  of  the  condition  kno^vn  as  '  late  rigidity  '  (Brissaud^' 
*  Hech.  sur  la  Contracture  permanentes  dcs  Hcmiplc^giques/  1880,) 
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Tl  is  maintained  by  Brissand  and  others,  that  the  early  stages  above 
TrfeiTrd  to,  and  also  those  later  stages  in  which  cuntractaro  becomes 
man  and  more  developed,  are  conditions  in  which  there  is,  at  firbt, 
HHTely  a  slight  exapj^trrftlion  of  that  t*tate  of  the  intisde  which  is 
sjKjken  of  as  its  tonus,  and  that  as  the  spinal  or  cerebro-spinal 
condition  above  referred  to  bucoines  more  and  more  developed,  so 
does  this  particular  state  uf  the  ninKcle  become  more  and  more 
marked.  There  is  much  to  be  suid  in  favour  uf  this  view.  It  is  well 
known  that  sncb  contractures  may  exist  for  a  very  long  time — that  is, 
for  years — and  yet,  nndcr  the  influence  of  chloroform,  the  muscles  may 
■11  completely  relax  in  i»uch  a  manner  as  tu  bhow  that  no  local  organic 
^angt'S  or  retractions  are  to  bo  regarded  as  the  causes  of  the  pre- 
TioQfrly  habit uul  »tnte  of  6rm  rigidity.  Krissand  lias  also  ascertained 
Otat  the  contracture  may  be  made  to  disappear  in  another  very  simple 
manner,  namely,  by  the  application  of  an  Ksmarch'a  bandage.  Tliis, 
i^y  rendering  the  limb  bhK>dIcss,  at  the  same  time  deprives  the 
umscles  of  their  contractility.  After  the  bandage  has  been  applied 
for  about  twenty  minutes,  tiie  deformity  of  the  limb  begins  to  diminish, 
and  shortly  the  condition  of  rigidity  (which  had,  perhaps,  existed  for 
jear»)  may  hare  completely  disappeared.  But,  as  Brissaud  says, 
'*  bitmediately  that  the  bandage  is  luosencd  and  the  circulation  becomes 
re-established,  the  dt-furmity  reappears  in  the  course  of  a  few  seconds." 
In  only  two,  out  of  a  very  large  number  of  old  cases  of  hemiplegia 
^ith  contracture  at  the  K?aljtetriere,  did  Brissaud  discover  any  evidence 
of  actual  organic  changes  in  the  joints. 

It  may  nuw,  tlicrefore,  be  considered  as  generally  admitted  (a)  that 
there  exists,  in  association  with  sclerosis  of  the  lateral  columns  of  the 
«ord,  whether  primary  or  secondary,  an  exaggeration  of  the  muscular 
tonna;  {b)  that  tliis  state  of  the  muscle  and  cord  favours  an  exaggera- 
tion of  the  knee-jerk,  or  (in  its  more  developed  condition)  leads 
actually  to  the  manifestation  of  contracture;  and  (r)  that  even  in  the 
noet  extreme  forms  of  contracture  we  have  to  do  with  persistent 
moacular  contraction  differing,  except  for  its  persistence  and  mode 
o^  origin,  only  in  certain  unimportant  respects  from  that  which 
oc<tirs  as  a  result  of  volitional  incitations. 

We  may  take  these  positions  to  bo  admitted  by  those  who  now 
srek  k)  explain  the  cause  snd  mode  of  production  of  the  state  known 
as  oontractnre.  It  would  be  useless  to  consider  seriously  the  old  ex- 
litaxiations  advanctd  by  Todd  and  others ;  we  mnst  restrict  ourselves 
to  the  vxplouations  based  upon  the  more  modem  point  of  view,  that 
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contracture  is  ppsi'ntially  related  to  lesions  which  damage  the  motor 
tract,  or  else  to  functional  perturbntions  which  render  portions  of  tliia 
important  tract  fimctionnlly  innctive.  The  notions  that  have  been 
advanced  hitherto,  are  chiefly  the  four  now  to  he  referred  to. 

(1).  Hitzii;  in  inclined  to  regnrd  the  continuauB  contracture  of  hemiple^ics  as 
a  manifcetaiion  of  I'epoiitid  *  associated  movements,'  fiivoured  partly  bj  a 
diffusion  of  vditionnl  im|mUe.4,  unil  partly  by  an  excited  or  umhily  irritaUe 
ooDdltfon  of  certain  niotur  centres,  caused  in  some  way  by  the  original  bruia 
lesion  (p.  18.'t).  This  view  Frennt  obwnro  and  extremely  difficult  to  undc'retaud. 
Mwing  that  the  contracture  cxi^tH,  not  only  at  times  when  movenicnt!i  are  t>ein^ 
executed,  hut  also  during  jwriod*  of  rent,  and  even  dnring  the  long  hnurA  of 
sleep.  The  fact  that  the  coutrooture  h  aggravated  during  the  waking  state,  and 
is  always  inorca«ot|  Hhcn  morcmenta  are  attempted,  must,  therefore,  be  ex- 
plained in  FOQK«  diffL'ront  manner. 

(2).  OthflT^,  retvin*.'  upon  the  fact  that^  in  some  of  the  lower  animals,  the 
reflex  activity  of  the  itpinal  cord  6een:B  to  be  greatly  exaggerated  after  a  section 
has  been  made  through  one  of  its  higher  i^cgments,  so  as  to  sorer  it  completelya 
Irom  the  brain,  svek  to  explain  hemiplegio  coatrnoturu  by  suppo^tng  U  to  ba 
due  to  the  ruttiug  otf,  from  certain  parts  of  the  spinHl  conl,  of  the  moderating 
iufliji'nce  of  the  cerebral  cortex,  owing  to  the  pre.sence  of  a  lesion  involving 
pome  port  of  the  pyramidal  tract.  This  exptanaticin  alone  is  evidently  not 
kdequate.  If  it  were  ao,  we  should  have  ttic  condition  manifeeting  itself  im- 
mediately on  theoccurrunce  of  a  cerebral  lesion  which  eufliccs  to  cut  off  cerebral 
iafluonce  from  one  side  of  the  spinal  cord,  whicli  is  not  the  cose.  Further 
evidence  against  the  adequacy  of  this  explnnatiun  will  also  appear  directly. 

(3).  HnyhlingR  Jackson  very  properly  lays  much  stress  upon  thi«  cultiug  off 
of  the  cerebral  influence,  believing  it  to  ben  permissive  condition,  allowing  a 
then  unantagonizcd  cerebellar  activity  to  mauifeat  it:ielf.  He  advances  this  as 
a  mere  tentative  hypothesis  ('Med.  Times  and  Gas./  Feb.  V2,  ISS\),  without 
supporting  it  by  much  positive  evidence.  We  shall  sec,  however,  directly,  that 
much  may  l>e  taid  In  favour  uf  Mtrnt}  tiuch  explanation. 

(4).  We  now  come  to  the  view  tliat  has  been  adv<'Cated  by  Bouchard,  Charcot, 
Driesaud,  and  others— it  is,  in  fnct,  eftf^entially  the  doctrine  of  the  French  bchool. 
They  do  not  take  udctjuatc  cognizance  uf  the  fact  that,  in  coses  in  which  late 
rigidity  is  to  appear,  tliere  is  almost  invariably,  from  tbe  first,  the  minor  degree 
of  this  condition,  as  evidenced  by  the  existence  of  an  exaggerated  kuee<jerk  and 
the  presence  of  ankle  clonus.  Urissauil  is  certainly  in  error  when  he  says  in 
reference  to  this  point  {ioc.  df.  p.  12l>)  **  it  est  certain  que  lea  oaractcrcs  morbides 
des  reflexes  muHCutaires  ne  ev  ruvcleut  jnmuiii  qu'u  purttr  de  la  formation  de  la 
sclerose  laltSrali."  Bouchard  intimates  that  the  mt;rc  cutting  acroris  of  the 
lateral  oolurnu  gives  ri^e  to  a  paralysis  with  tlaccidity,  uud  that  when  the 
paralysis  becomes  associated  with  contrnL-turc,  this  Is  to  be  considered  nd  •'  an 
effect  of  the  sclerotic  myelitis  of  tliuse  columns,  which  occurs  in  the  counse  of 
their  secondary  dt^gcne ration."  This  point  of  view  Is  insisted  upon,  and 
elaborated  by  Dristiiuid,  who  points  out  that  the  fibres  of  the  dogencrating 
column  are,  in  their  healthy  staler  in  immediate  functional  relation  with  the  great 
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berre  Mils  in  the  nnterior  ooraum,  and  ho  aastimu  thnt  the  irriUHim  of  these 
6brai  by  the  overgrowing  noaroglia.  wouM  iieceesari  y  keep  upu  ountinuous 
condition  of  hritation  in  the  ganglion  colls,  and  thus  t«ud  pcmiunently  to 
BAinuia  the  8ign&  of  contraoture»  which  is,  as  he  thinks,  a  direct  result  of  this 
<rr«r-excittLtiun  of  the  mutor  cells  uf  the  anterior  cornu.  fiutitouie  poiitiunB  are 
■MBumed  here  which  are  far  from  being  provtin — nre,  indeed,  mlher  improbable. 
Wberr  the  nerve  fibrvu  have  become  degenerated,  it  must  not  be  t"'>  readily 
•asitmcd  that  the  ftxi»  cylinders  of  8iich  nerves  are  able  (o  l>eoome  irritated  la 
th»  niMUoer  supposetl,  and  likewise  able  to  trant>niit  such  irritation  to  the  gnu- 
fflioo  cells.  It  is  true  that  healthy  fibres  between,  or  around  those  Hhich  arc 
cieg«iierat«d,  niiifht  become  stimulated  in  this  uinnner,  but  thitt  would  be  the 
•tiiiialalion  of  fibres  atill  in  relation  with  tbo  cerebrum.  Again,  the  fact  of  tbo 
ejtidUMice  of  a  form  of  cuntroctaro  in  hysteria,  exactly  compaiikble  with 
which  may  be  met  with  in  hemiplei^ia  or  paraplegia,  also  tells  deoidedly 
II  the  doctrine  advuoated  by  Brlaaftud,  since  he  does  not  venture  to 
povtaUte  the  existence  of  any  irritative  lateral  soleroBis  in  these  cases.  I 
bftve,  indeed,  aeon  rigidities  of  both  lower  extremities,  with  marked  ankle 
ekmns  and  greatly  exaggerated  knee-ji<rk,  exJHtlng  for  many  weeks  in  a  yonn^ 
firl  soffering  from  Pott's  disease,  and  when  death  touk  place  from  an  inter* 
It  long  affection  it  was  found,  on  most  careful  examination,  tliat  although 
had  been  proasuro  on  the  an toro* lateral  colnmna,  there  was  no  tmce  of 
ling  degeneniiioa  to  be  found.  This  was  rerified  by  a  caroful  raioroa- 
ooiptcs]  ez&minatinn. 

The  Tiew  of  Brissand  and  of  Charcot,  in  short,  assumes  that  tbn  effeota  in 
«|oesttun  are  explicable  on  the  soppottition  that  there  ia  an  increase  of  the  con- 
dition known  aa  tonns;  that  this  condition  implies  an  ummtuml  state  of 
aotivtty  in  the  ganglion  cells  of  tbo  anterior  cornua ;  and.  moreover,  that 
■neb  a  coDtiniinQS  increase  of  functional  fiotivitr  can  be  erokeil  by  a  continnons 
Biorbid  Biimnlas  in  the  spinal  cord  itself — stopping  short  of  being  excesBivc, 
beqiaae  an  excessiTe  stimnlns  of  this  same  kind  is  appealed  to,  by  the  same 
patfaolof^sls,  u  the  canse,  when  it  occurs,  of  the  occasional  wasting  of  the 
puigUtin  cells  together  with  an  atrophy  of  the  related  paralysed  muscles  and 
tbc  dtaa(ipc«rmnco  of  all  oontractoro  (p.  233). 


I  jun  iQcHned  to  adopt  a  view  vbicb  is  related  in  part  to  tlic  Inst 
tlirri-  mentioDtd,  but  which  is  most  closely  allied  to  the  notion  of 
Hagbliiigs  J&ckson.  We  may  accept  the  general  view  of  the  French 
fcK»ol,  as  to  the  fact  that  the  ftymptoms  themselves  may  be  caused 
by  on  fxug^eratioii  of  miiscnlar  tonus,  and  yet  we  need  not  accept 
tfctir  Tiew  as  to  the  modo  in  which  the  ncrvons  conditions  that  underlie, 
or  caofie,  this  exalted  tonus  are  generated.  If  we  sappose,  for  in- 
stance, that  the  condition  known  as  niuscnlar  tonus  is  mainly  due  to 
cerel>«Uar  inHnencc  acting  upon  and  tii rough  the  Bpinal  centres,  then,  it 
nay  well  be,  that  the  rcrooral  of  cerebral  influence  from  certain  parts 
of  the  tfpiuul  cord  may  allow  cerebellar  inOueuce  to  reach  Eudi  parts 
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ot  the  coni  mudi  more  freely  than  natural — that  is,  as  H.  Jackson 
says,  we  should  have  to  do  with  an  unantagonized,  or  as  I  would  rather 
say  an  nnref^trained,  influx  of  cerebellar  energy.  If,  therefore,  ^lU^f 
extra  irritability  in  certain  portions  of  the  grey  matter  of  the  cord, 
of  which  we  liave  evidence  in  cases  of  disease  of  its  lateral  columns, 
be  due  to  certain  influences,  in  excess  of  what  is  castoniary,  reaching 
it  from  the  cerebellum,  some  evidence  ought  to  be  forthcoming  to 
this  effect.  Let  us  see  what  facts  can  be  brought  forward  to 
elucidate  this  question,  and  in  support  of  my  position  generally  : — 


.h^^^l 


(a). — That  the  KiipprcMition  of  llie  cerebral  influence  is  aa  impo: 
factor  in  leading  to  the  increased  irritability  or  over-action  of  muscles,  which 
are  now  seeking  to  exptaiD,  is  uviduncud  by  a  recognition  of  the  muscles  which 
areafltectvd  nud  of  tlium;  which  vKrui>«.  Thube  chiefly  alTocted  are  thu  oiuscles 
most  paralywd  la  cases  of  hemiplegia  ;  wtiilst  those  which  escape  ore  the  Tcry 
niNscltfs  tlmt  are  not  paralysi'd  in  cases  of  htniiplegia — viz.,  the  muscles  of  the 
truuk  and  others  that  acL  bilaterally.  But  Broadbent'a  hypothesis ia  applicable 
in  the  one  case  ns  it  Ik  in  the  other.  If  the  bilaterally-aetiug  mu»clei9  do  not 
nmnife&t  ri)(idity,  it  is  becauto  they  nro  not  really  cat  ofl'  from  cerebral  influence, 
uwiog  to  the  spinal  nuck'i  in  relation  with  thcM:  muscles  being  60  closely  con- 
nected by  means  of  commiariural  fibres — and,  therefore,  being  open  to  inneri'nti 
on  one  or  the  other  siile,  through  the  particular  cerebral  hemijpbere  and  py 
midal  tract  that  may  remain  iatact. 

(b). — Wu  may  admit  the  fact  that  where  there  it  a  suppre^idon  of  the  cerebral 
inrtuence,  there  is  an  iucieojie  of  muscular  tonus  or  irritability,  without  neoea- 
sartly  suppobiiig,  an  Bouchard  and  Charcot  do,  that  thia  increase  in  the  muscular 
irritability  Ia  dejieDdent  only  ujion  conditions  having  their  origin  within  the 
spinal  cord  itself. 

(c). — The  fact  that  such  muscular  irritability,  in  patients  Ruffering  from  slight 
eoutmcture,  U  incrca«e<i  if  they  tuke  strkchnta,  has  been  commonly  held  to 
prove  thrtt  this  irritability  is  dependent  upon  changes  or  conditions  existi 
within  the  Fpiital  grey  mattt^r  alone.  But  if  wo  bear  in  mind  that  the  moscu 
irritability  in  such  cOAes  is  similarly  exalted  by  mental  activity  or  excitement,  or 
by  the  performance  of  voluntary  movements,  and  thut  it  is  often  notably 
dimioitihed  by  sleep,  we  may  see,  in  these  facta,  reasons  for  believing  that  the 
excitability  of  the  grey  mutter  of  the  cord  increases  or  dimini.shcs  with  the  excite, 
ment  or  the  reverse  of  some  encephalic  centres,  and  that  an  excessive  influence 
of  some  kind,  producing  increased  tonus  in  the  paralysed  niuscleSt  niur^t  reach 
the  related  ganglion  cells  of  the  spinal  cord  through  other  channels  than  the 
dnmogcd  pyramidal  truot. 

(d). — The  notion  that  the  increased  excitabilHy  of  certain  spinal  centres,  in 
eases  where  cerel^ral  influence  is  more  or  less  completely  cut  off  therefrom   by 
the  existence  of  lateral  sclerosis,  is  due  to  iuQuenceA  operating  upon  them  froi 
some  other  cncrphalio  centre,  is  further  borne  out  by  the  fact  that  when  in  ca< 
of  spinal  cord  dii^eflse  partial  lesions  have  at  fti-st  existed  (associntcd  with  rigidi 
and  great  exaltation  of  the  deep  rcflcxce^  and  this  primary  condition  of  the  cord 
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mtn  fol1owe<l  br  &  total  transveree  ftortcning,  then  the  clinical  picture  has 

completely  changed  at  once.     The  limb«  become  corapietely  tlaccid,  anklfr 

doDUA  wholly  diflappean,  anil  the  knee-jerk  also  is  lost  (Quain's  '  Dictionary  of 

Ifedicine,'  p.  1480).    This  I  have  now  seen  in  three  catieii,  each  of  which  wun 

nndcr  obcenration  far  many  weeks,  and  in  each  an  autopny  waa  fiubnequently 

which  fihowed  the  existence  or  a  (otnl  trnnsverge  softening  tniplicitting  the 

or  mUi-donal  regioQ  for  a  length  of  one  or  two  iaobes.     What  could  be 

the  cfttue  of  the  complete  change  in  the  clinical  picture  in  thew  cases,  if  we  are 

not  to  HippOM  that  it  was  due  lo  the  cutting  off  of  tome  encephalic  influence 

which  previously  reached  the  grey  matter  of  the  cord  below  the  »eat  of  leaiou  ? 

Precieely  similar  evidence  is  derivable  from  oaaes  in  whioh  lesions  of  certain 

kindi   «re   tituated  within   the  encephalon.     Thus  I  hare  recorded  a  cose  of 

apoplexy  due  to  a  rapidly  established  thrombotiis  of  the  basilar  artery  ('  Trans. 

o(C\ia.  Soo./  1866}*  ia  whioh,  within  one  hour  from  the  onset  of  the  attack. 

there  wm  m  generaliHed  paralyais  of  the  body  together  with  a  cuinplctc  aba^'nce 

ot  k\\  refl«xes  both  superficial  and  deep.     Now  a  case  of  this  kind  preseotts  us 

with  a  sort  of  natural  experiment,  closely  equivalent  to  an  experimental  section 

nuiSe  between  the  pons  and   the  medulla  oblongata.     Besides  cutting  oS  the 

ontfaral  tnolor  influence  from  both  sides  of  the  cord,  its  effect  would  also  be  to 

psrsiyia*  the  influence  exerted  by  the  cerebellum  upon  the  siiinal  cord  through 

baiiMle  peduncles — which  aro  the  parttt  probably  containing  the  great  bulkof 

^ootgoing  fibres.     This  would  have  been  the  kind  of  ca^e  In  which,  occonling 

to  eommonly  accepted    phyniologioil  teaching  dedaccil  from  caaen  of  expcrj. 

BaUI  section  of  the  coni  in  lower  auimaU,   the  l^pinal  cord  ought  to  have 

^•ti  an  exaggeration  of  ita  ordinary  reflex  funotionn.     Yet,  aft  a  matter  of 

'«et,all  the  ordinary  spinal  reflexen  were  abolished.     WTiy  was  this  so?     The 

^■nrer  is,  I  believe,  to  great  pfirt  to  be  found  in  the  tact  that  the  nervous  sj'fttem 

*  iBore  rvo1ve<l  in  man,   and  nervous  symptonia   are  corresjioadingly   more 

^'^Iircatiated,  60  that  functions  which  are  performefl  in  many  of  the  lower 

^^Biiils  by  the  aid  of  the  spinal  cord  come  to  be  largely  dependent  in  man  upon 

^^  oervbelloro.     Consequently  it  is  unsafe  to  argue  that  effects  (ollnwing  section 

***  ttte  i^jinal  cord  in  such  lower  animals  will  repeat  themeelres  a^i  a  result  of 

^Uiralent  conditions  occurring  in  man.     Again,  evidence  drawn  from  more 

^^inory  aiMnjilectic  conditions,  due,  for  instance,  to  large  breroorrhageA  in  one 

***■  other  cert- bra  1  hemisphere,  snffices  to  illustratetlie  same  position.  Thus'by  way 

^  example,  X  may  say  that  a  few  weeks  ago  I  bad  the  opportunity  of  obberviug 

*^  following  phenomena  in  a  case  of  ingravescent  apoplexy  (p.  iri7),  shown 

K^t-mortem  to  be  due  to  a  large  bnrmorrhage  Into  the  middle  of  the  Bubatanoo 

^  the  right  hemiftphere.     Daring  the  first  two  days,  with  the  existence  of  a  com* 

Plete  left  hemiplegia  and  a  condition  of  well  marked  stupor,  do  koec-jerk  and  no 

^kle  clonua  was  to  be  obtained  on  the  paralyatd  side,  whilst  on  the  right  f^ido 

Um  knc^-jerk  waa  Domul  and  there  was  no  ackle  clonus.    Two  days  later  the 

PMklyfi^.  with  complete  flaccidity  of  limbs,  ha<l  8[<reAd  so  a»  also  tu  involve  the 

>%bt  aide  of  the  boily  ;  coma  was  profound,  and  there  was  now  an  absence  of  all 

ndtexe^F  bolh  Miperticial  and  deep,  on  the  right  as  Wfll  as  on  the  left  sidf*.     8o 

ttr  ••  tbe  s{iinal  functionfl  were  concerned,  this  case,  in  it»  later  stage,  presented 

preotsely  aimtlar  to  those  met  with  in  the  caae  of  tlirooibosis  of  the 
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baftilar  artery.  At  the  autopsy,  also*  there  wab  eWdencet  owing  to  the  amount 
of  the  l>Itie<ling  And  other  causes,  of  a  great  iooreajte  of  pressure  within  the 
cranium.  The  convolutions  over  both  hemispheres,  but  ettpecially  over  the 
right,  were  notai>ly  flattened,  and  this  could  scarcely  have  ej[i^t«d  without 
entailing  an  alinoet  corresponding  amount  of  pretsure  u|>on  the  pons  Varolii. 
Here  again,  then,  at  the  do»c  there  may  have  been  a  withdrawal  not  only  of 
cerebral  but  also  of  cerelwllar  motor  inlluenoe  from  the  cord,  a  condition  which, 
aa  in  the  Inist  caac,  coincided  with  an  absence  of  all  i-eflexea.  There  seems  to  be  a 
uniformity  in  the  testimony  supplied  by  these  dififerent  ca«e«. 

AVbat  has  been  said  above  siifBces  to  show,  in  my  opinion,  an  ex- 
treme probability  tliat  it  is  the  cutting  ofif  of  tbo  cerebcllai'  influence 
which  produces  the  abolition  of  the  deop  roflcxes  in  the  later  stages  of 
tbecoscs  cited.  Conversely,  1  believe  that  tlie  maintenance  of  ordinary 
cerebellar  relati<fns  with  the  t>pinul  curd  is  an  essential  condition  of 
normal  tonna  in  nmsclofl ;  and  nlfto  that  the  signs  of  exaggerated 
muscular  tonus  (viz.,  exaggeration  of  deep  reflexes,  without  or  with 
the  presence  of  uuiscular  rigidities)  associated  with  secondary  or 
primary  sclerosis  of  the  lateral  columns  of  the  spinal  cord,  may  bedae 
to  the  more  cutting  off  of  cerebral  influence  from  corresponding  pftrts 
of  the  spinal  curd,  and  to  the  consequent  unrestrained  intiuence  (in 
excess)  of  the  oerebcllam  upon  these  parts  of  the  cord.  Kxceosive] 
cerebellar  inlluences  reaching  the  anterior  comua  of  the  spinal  cord, 
seem  to  determine  therein  nn  increased  irritability,  which  shows  itself 
by  an  exaltation  of  musci^iar  tonns,  or,  under  more  extreme  conditions, 
by  the  production  of  actual  rigidity  of  muscles.  la  my  opinion,  the 
weakening  or  removal  of  ccreln-ai  influence  from  the  sjiinal  cord  leads 
to  the  weakening  or  removal  of  an  inhibitory  influence  which  (operative 
probobly  in  the  pons  Varolii)  usually  regulates  or  restrains  the  outllow 
of  cerebelltir  energy  through  its  median  peduncles.  I  would  not,  in  the 
present  state  of  knowledge,  attempt  to  define  in  what  precise  way  the 
cerebrum  and  the  cerebellum  co-operate  with  one  another  in  their 
possible  actions  upon  the  different  muscles  of  the  body  (see  '  Brain  as 
an  Organ  of  Jlind,'  pp.  503-510).  In  the  perfurmanoe  of  the  most 
automatic  actions  the  cerebellum  may  conic  into  play  to  a  considerable 
extent  independently  of  the  ccrebmm,  and  such  nenro-nuiscular  pro- 
cesses are  comparatively  little  interfered  with  by  unilateral  lesions  of 
the  cerebrum.  In  the  performance  of  the  least  automatic  actions, 
however*  the  cerebrum  altogether  takes  the  lead,  and  the  cerebellam 
acts  only  as  it  is  solicited  or  permitted  to  act,  in  directions  indicated  by 
the  outgoing  cerebral  incitalions.  The  withdrawal^  owing  to  uni- 
lateral lesions,  of  cerebral  influence  from  muscles  which  are  principally 
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called  into  action  ToluDtarilj,  is,  therefore,  well  calculAted  greatly  to 
interfere  with  '  the  balance  of  |)ower'  usually  capable  of  being  brought 
to  bear  upon  sucli  mnscleSf  atid  may  lend  (as  it  Beema  to  do)  to  their 
being'  acted  upon  in  excess  liy  the  ccrebiOluoi,  even  when  iu  a  state  of 
re»t — ill  conseq^uence  of  which  there  is  increased  tonns,  carrying 
with  it  exaltation  of  deep  reflexes  or  eren  muscular  rigidities. 

We  may  as  a  working  hypothesis  adopt  such  riews  as  I  have  above 
altetnpied  to  sketch,  even  tliough  wc  know  nothin;^  dofiuiio,  at  pre- 
sent, as  to  the  precise  channels  by  which  this  cerebellar  influence 
n-achvs  the  anterior  grey  matter  of  the  cord.  That  is  a  point  which 
i»o»l  be  solved  by  future  resonrchns.  What  has  been  said  is  quite  in 
Accordance  with  the  now  commonly  received  views  va  to  the  exact 
mode  of  production  of  knee-jerk  and  of  ankle  clonus.  Tlio  view  that 
they  are  true  rtflexas,  aa  at  first  snppo»c<I,  has  been  uearly  abandoned. 
Tbry  ore  immediate  results  of  the  meclianical  excitation  of  tendons, 
and  yet,  in  order  that  such  results  should  follow  such  canscs,  a  certain 
increased  degree  of  tonus  in  the  muscle  is  necessary.  Muscular  tonus  ia 
anpposed  to  be  maintained  by  a  kind  of  reflex  inlluenco  emanating  from 
the  muscle  iUelf  ;  the  result  (that  is,  tlic  amount  of  tonus  manifested) 
bring  aa  we  have  above  endeavoured  to  show,  dependent  upon  the 
catarc  of  the  connections  existing  between  the  anterior  spinal  cells  and 
the  two  great  encephalic  centres,  as  well  as  upon  the  sinictural  and 
foDCtional  integrity  of  Uiese  spinal  cells  themselves.  It  is  well  known 
that  disease,  either  of  the  ingoing  or  of  the  outgoing  fibres  to  or  from 
the  spinal  centres,  will  interfere  with  the  mainienance  of  a  proj»er 
mascalar  tonus,  and  will,  as  a  consequence,  render  the  manifestation 
•itbcT  of  ankle  clonus  and  even  of  the  knee-jerk  impossible  under  the 
inttocncc  of  its  usual  stimulus. 

Wljy  tlie  greatly  increased  freedom  of  the  knee-jerk,  and  the  mani- 
fcalation  of  ankle  clonus  with  more  or  less  of  rigidity  of  muscles,  should, 
as  a  rule,  manifest  themselves  rather  slowly  and  not  immediately  follow 
the  oti&ei  of  the  cerebral  lesion,  when  it  is  of  such  a  nature  aa  to  cut 
off  the  cerebral  motor  influence  from  certain  regions  on  one  side  of  the 
ffpinal  cord,  i«  a  ]>oint  not  at  all  ea^y  to  explain.  It  may  be  that  in 
•ttcli  cases  the  extra  leakage  of  cerebellar  energy,  which  the  cerebral 
ledon  permits  after  the  shock  occasioned  by  its  occurrence  has  had 
time  to  resolve,  has  a  tendency  to  go  ou  increasing  up  to  a  certain 
point,  because  of  the  gradually  Icsst-ning  resistance  (probably  in 
tbo  pons)  op{>osed  to  any  such  overflows  of  cerebellar  molecular 
edergy.      All  nerve  actions,   whether  normal  or  abnormal,   becomo 
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easier,  and  recur  all  the  more  readilj,  the  more  frequeatly  tfaejr  are 

repeated . 


Althongh,  in  its  general  aspects,  my  view  is  very  similar  to  that  first 
enunciated  by  Hnghlings  Jackson,  yet  1  differ  from  him  much  in  de- 
tails as  to  the  luaQoer  in  which  the  cutting  off  of  the  cere- 
bral influence  leads  to  the  relatively  greater 
influence  of  tlie  cerebellum  apon  the  muscles  in- 
volved. I  cannot,  for  instance,  believe  with  him  that  the  motor 
cells  in  the  Bpiiia!  cord  are  commonly  the  scat  of  antagonizing  activities 
emanating  from  the  cerebrum  and  the  cerebellum  respectively,  and 
that  the  explanation  of  the  exaggeration  of  deep  reflexes,  in  the  cases 
we  have  been  considering,  is  to  he  fonnd  simply  in  the  witlidrawal  of 
one  member  of  an  antagonizing  couple  usually  operative  upon  the 
spinal  motor  cells  {*  ExHUiiner/  Ap.  5,  1877). 

It  is  true  that  in  many  respects,  also,  the  views  at  which  we  have 
arrived  concerning  the  functions  of  the  Cerebellum  are  in  accordance 
with  one  another.  And  yet  our  points  of  departure  are  wholly 
different.  His  general  conception  seems  to  be  that  all  the  muscles  of 
the  body  are  capable  of  being  influenced,  thovigh  to  an  unequal  extent, 
both  by  the  cerebellum  and  by  the  cerebrum  ;  that  the  cerebellum 
exercises  the  most  infltifinco  over  tlie  muscles  which  are  called  into 
play  in  the  most  automatic  movcmeut«,  and  the  cerebrum,  on  the  con- 
trary, over  the  muscles  most  frequently  called  upon  to  produce  volun- 
tary and  frequently  changing  movements.  He  seems  to  be  content  to 
explain  this  in  accurdance  with  the  somewhat  metaphysical  hypothesis 
put  forward  by  H.  Hpencer  ('  Principles  of  Psychology,'  Vol.  1,  p.  61) 
that  "  the  cerebellum  is  an  organ  of  doubly  compound  co-ordina- 
tion in  space;  while  the  cerebrum  is  an  organ  of  doubly 
compound  co-ordination  in  time" — supposing  the  common  function 
of  the  two  to  be  "  that  of  co-ordinating  in  larger  groups  and  in  various 
orders,  the  impressions  and  acts  co-ordinated  in  the  lower 
centres."  This  view  assumes,  therefore,  an  original  division  of  the 
field  of  functional  activity  in  regard  to  movements  between  the  two 
organs,  whicli,  to  a  considerable  extent,  coincidts  with  the  respective 
motor  functions  assigned  to  the  cerebellum  and  the  cerebrum  by 
Uughlings  Jackson. 

1  buiieve,  ou  the  other  hand,  in  no  such  distinctive  division  of 
function  between  these  two  organs  existing  from  the  beginning,  but 
that  during  the  process  of  evolution  both  of  the  animal  series  as  a 
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whole  ■Tid  of  the  separate  individuals  by  which  il  is  now  ropresentecl, 
there  has  been,  and  is,  a  grAduallr  more  and  more  complete  assnmption 
br  tbe  cerebellum  of  supreme  influence  over  the  execution  of  nil  auto- 
BUitic  and  constantly  recurring  acts.     As  I  have  elsewhere  pointed  ont 
(*  Brain  as  an  Organ  of  Mind/  pp.  568,  555-563)  the  cerebrum  and 
the  cerebellam  seem  to  be  intimately  associated  with  one  another 
dnring  all  attempts  to  perform  new  and  unaccnstomed  movements  ; 
bat  in  the  production  of  automatic  movooient  it  seems  probable  that 
in  proportion  to  their  degree  of  automaticity,  the  cerebral  share  in 
their  production  becomes  less  and  less^  whilst  that  of  the  cerebellum 
becomes  more  and  more  preponderant.      This  gradual  handing  over 
of  the  dominant  influence  in  the  production  of  movements  from  the 
eertbnim  to  the  cerebellum,  as  the  morcments  themselves  pass  in  the 
dtfitlopment  of  the  race  from  the  voluntary  to  the  automatic  category, 
oold  seem  to  be  only  possible  under  two  conditions — for  the  actual 
niatence  of  each  of  which  distinct  evidence  is  forthcoming.    It  woald 
icera   (ci)  to  be  essential  that  the  cell  and   fibre  mechanisms  upon 
whose   existence   the  ultimate  production    of  the  movements  more 
immodiately  depends  should  be  established  in  the  spinal  cord  and  tho 
medalla oblongata  {he.  cit.  pp.  55S-5G2),  which  appears  to  be  actually 
the  case,  although  under  the  influence  of  the  cerebnim  and  the  cero- 
bdlam  new  combinations,  or  higher  groupings,  of  these  more  elemen- 
tary mechanisms  for  movements  may  be  brought  nbont.     But,  if  tho 
^lecQfcion  of  movements  which  Lave  become  habitual,  and  still  more 
those  which  have  become  actually  automatic,  is  to  be  gradually  handed 
OTff  in  more  and  more  completeness  to  a  maximum  of  superintendence 
n  tbe  part  of  the  cerebellura  and  a  minimum  of  snperintendeuce  on  the 
^  of  the  cerebrum,  it  would  seem  also  {b)  to  be  essential  that  there 
Aould  be  a  double  set  of  afferent  channels,  the  one  set  conveying  to  the 
««»»brmu  the  sensory  incitations  to  movements, and  the  other  sot  for  con- 
^jio^  to  the  cerebellum  similar  incitations.  And  there  is  abundant  evi- 
nce to  show  that  the  cerebellum  receives  through  its  lower  and  its 
"Ppw  peduncles  afferent  impressions  of  almost  all  kinds  {he.  cit,  pp. 
50S-506)  which  may,  in  that  organ,  act  as  instigators  of  movement,  and 
J»t  mty  not  in  any  way  reveal  themselves  in  consciousness.      It  was 
*^*xleotof  the  connections  of  the  cerebellum  with  different  orders 
^  afferent  fibres  that  formerly  led  to  tho  mistaken  notion  of  Foville 
'■^oltes,  that  this  organ  was  a  kind  of  'sensorium  commnn  e.' 
^  OMuraef  relations  with  sensory  nuclei  or  centres  are  indispensable 
for  a  motor  centre,  whetlier  ita  position  in   the  hierarchy  of  such 
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centres  be  high  or  low ;  only,  the  higher  it  is,  the  more  numerous  are 
these  coimections  likely  to  be. 

It  seoms  to  me  very  probable,  also,  that  even  in  voluntary  acts  tlie 
cerebellinn  plnys  an  ftll-important  part  at  the  instigation  and,  as  it  were, 
under  the  direction  of  the  cerebrum.  I  believe  it  to  supply,  not  the 
motor  energy,  for  that  is  yielded  by  the  muscles  themselves,  bat  the 
constant  flow  of  molecular  incitotions  needful,  during  the  con- 
tinuance of  movements  for  evoking  the  contiauance  of  contractions 
in  the  muscles  employed.  Tlic  cerebrum  may  incite,  continoe,  or 
change,  this  or  that  form  of  voluntary  movement;  but  in  doing  so,  1 
believe  it  plays  upon  the  cerobullum,  and  causes  this  great  wtiH-spring 
of  nervous  energy  to  pour  out  its  pent-up  molecular  movements  in  an 
appropriate  manner  upon  the  various  mnscles  concerned  in  the  produc- 
tion of  the  desired  movements,  just  as  long  as  the  desire  to  evoke 
such  niovemrnts  continues.  The  comparative  sameness  of  structure 
througboufthe  whole  cortex  of  the  cerebellum,  the  extraordinary  way 
in  which  by  foldings  of  the  surface  this  cortex  is  multiplied  in  its  ex- 
tent, and  ilie  compiirative  size  of  the  organ  in  which  all  this  is  brought 
about,  make  it  not  unreasonable  to  suppose  that  the  cerebellum  may 
be  a  great  storehouse  of  molecular  energy,  destined  to  be  used,  in 
different  ways,  in  actually  evolcing  the  immense  number  of  muscular 
contractions  which  are  constantly  taking  place  in  our  bodies  even 
under  conditions  of  comparative  rest,  as  well  as  of  meeting  those 
enormous  drains  of  nervoas  energy,  needful  for  the  same  purpose, 
during  long  hours  of  active  exercise  or  labour. 

Ifc  was  in  accordance  with  these  notions  that  in  1680  (loc.  eit,  |i. 
509)  I  ventured  to  say,  **  If  we  are  to  attempt  shortly  to  sum  up  its 
functions,  it  niuy  be  said  that  the  Cerubullum  is  a  supreme 
Motor  Centre  for  reinforcing  and  for  helping  to  re- 
gulate the  qualitative  and  quantitative  distribution 
of  outgoing  currents,  in  Voluntary  and  Automatic 
Actions  respectively. 

New  experiments  that  have  been  made  since  the  above  mentioned 
date,  are  far  from  being  incompatible  vnih.  these  views.  Up  to  within 
a  recent  period  it  had  been  found  impossible  by  experimenters  to  re- 
move the  cerebullum  from  any  of  the  higher  animals  and  to  retain 
them  alive  sufficiently  long  for  the  immediate  irritative  effects  of  the 
traumatism  to  subside,  so  that  the  mere  effects  upon  the  animal  of  the 
removal  of  tbts  organ  might  be  witnessed.  Recently,  however,  this 
has  been  achieved  by  Prof.  Luciani,  who  has  embodied  the  rosults  oC 
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his  observations  in  an  important  memoir  pnbliahed  in  the  '  ReTista 
Sperimentaie  di  Frenatria/  1884.  He  succeeded,  after  complete  re- 
moyal  of  tbe  cerebellum  from  a  dog,  in  keeping  the  animal  alive  and 
under  observation  for  eight  months.  We  may  here  disregard  the 
symptoms  produced  during  the  first  six  weeks,  which  may  have  been 
in  part  doe  to  irritative  and  inflammatory  processes  affecting  impor- 
tant parts  contiguous  to  the  cut  cerebellar  peduncles,  and  merely 
mention,  as  a  point  of  extreme  interest,  that  during  the  last  two  months 
of  its  life,  the  animal,  though  living  in  the  midst  of  the  same  general 
influences  as  before,  began  to  manifest  various  trophic  changes,  both 
local  and  general — the  most  important  being  '^  a  rapidly  progressive 
denotrition,  culminating  in  a  peculiar  marasmus,  or  general  dystrophy, 
vrhich  suggested  a  possible  causal  relation  between  it  and  the  absence 
of  the  cerebellum."  What  is  now  of  greatest  interest  to  us  is  the 
state  of  the  animal  during  the  intervening  four  or  five  months  ;  and 
this  is  what  is  said  on  the  subject  by  a  writer  in  the  '  British  Medical 
Journal'  (Dec.  6,  1884,  p.  1148)  in  his  account  of  Prof.  Luciani's 
researches — whose  memoir  I  have  not  yet  been  able  to  see  : — 

"  As  the  process  of  recovery  advances,  the  symptoms  just  described 
fade  away,  and  those  of  the  second  period,  those  dependent  upon  the 
actual  loss  of  the  organ,  come  to  the  front.  The  so-called  inco- 
ordination (contractures  and  pseudo-paralytic  debility)  disappears, 
the  animal  can  walk  for  longer  and  longer  distances  without  falling. 
What  strikes  the  observer  is  the  deficient  proportion,  firmness,  and 
tone  of  the  individual  muscular  contractions,  and  their  want  of 
fusion  ;  in  a  word,  a  kind  of  *  cerebellar  ataxy,'  difficult  to  describe 
accurately.  This  disorder  of  the  movements  is  not,  as  the  '  inco- 
ordination '  of  the  first  period,  sufficiently  serious  to  prevent  the 
animal  from  effecting  its  various  voluntary  acts  ;  and  upon  closer 
investigation,  resolves  itself  into  a  kind  (not  of  paralysis  nor  paresis, 
but)  of  motor  *  asthenia/  For  instance,  if,  instead  of  walking,  the 
dog  were  made  to  swim  in  a  pond,  then  its  movements  were  perfectly 
normal.  ]Sot  the  least  sign  of  want  of  equilibration  was  noticeable ; 
the  four  limbs  acted  with  ease,  the  animal  being  propelled  in  the 
water  just  as  it  had  been  noticed  to  be  before  the  operation,  showing 
a  full  co-ordination  and  adaptation  of  the  individual  movements 
necessary  to  the  performance  of  the  action.  Bnt,  on  arriving  at  the 
edge  of  the  pond,  the  dog  was  unable  to  get  a  footing,  in  spite  of  its 
efforts.  Professor  Luciani  lays  stress  upon  the  great  difference 
between  the  normal  behaviour  of  the  dog  whilst  swimming,  and  its 
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disturbed  motility  Trhen  performing  acts  requiring  a  greater 
development  of  muscular  energy:  and  concludes  that  the 
*  cerebellar  ataxy  ^  just  described,  is  merely  a  manifestation  of  a  kind 
of  motor  asthenia,  that  is  to  say  of  the  insufficient  muscular  tone,  or 
influence  exercised  by  the  norvo-ccntrcs  upon  the  voluntary  muscles,'* 

These  facts  are  extremely  snggestiye  and  interesting,  but  taught  hj^| 
experience,  derived  from  otlier  experimental  results,  we  must  not  be  too 
prone  to  assume  that  what  lias  been  found  to  occur  in  the  dog  would 
Bimilarly  occur  in  the  human  being.  It  would  seem  certain  that  a 
more  complete  difTereuttation  of  function  has  been  brought  about  in 
the  great  nerve  centres  in  man^  tban  in  those  of  the  dog.  Consc- 
qaently  we  find  losses  of  function  temporary  in  this  animal  which 
would  have  been  permanent  in  tlie  human  being.  Destruction  of 
the  Rolandic  region  of  the  cortex,  for  instance,  in  the  dog  produces 
only  a  temporary  hemiplegia,  whilst  in  man  the  hemiplegia  due  to  ft 
similar  Icbion  has  been  shown  by  the  results  of  disease  to  be  of  a  per- 
manent character.  So  also,  we  might  find  that  destruction  of  the 
cerebellum,  of  an  uncomplicated  character,  might  lea<l  in  man  to  more 
marked  and  moro  durable  cfifects  than  they  have  been  found  to  pro- 
duce in  the  dog. 

What  sort  of  explanation  can  be  given  of  the  pnrtinl  recovery  of 
power  in  the  dog  above  referred  to  ?  Seeing  thut  there  is,  or  has 
formerly  been,  a  community  in  functional  activity  on  the  part  of  the 
cerebrum  and  the  cerebellum  in  the  production  of  all  kinds  of  move- 
ments, it  is  quite  legilitnate  to  suppose  that  in  cases  where  the  care- 
helium  has  been  destroyed  the  cerebrum  may  be  able  to  take  on 
again  that  mnjor  share  in  the  prwluction  of  movements,  which  we 
assume  it  to  bavo  had  during  the  times  when  such  movements  were 
being  learned.  Wo  ahould,  in  such  a  case,  have  to  do  with  just  that 
kind  of  physiological  substitution,  for  which  there  was  the  most 
reasonable  basis  of  probability,  seeing  that  it  would  merely  necessi- 
tate the  reopening  of  old  and  partially  disused  nervous  channels. 
Thus,  it  seems  not  at  all  improbable  that,  in  the  dog  operated 
upon  by  Luciani,  the  effects  of  the  complete  removal  of  the  cere- 
bellum may  have  been  distinctly  diminished  after  the  lapse  of  some 
weeks,  by  a  considerable  resumption  on  the  part  of  tl»e  cerebrum  of  a 
kind  of  motor  activity  which  it  had  preyiously  ceded  to  the  cero- 
bellnm.  In  the  event  of  this  being  true,  the  condition  of  the  dog, 
aa  observed  by  Luciani,  between  the  end  of  the  sixth  week  and  the 
end  of  the  sixth  month  from  the  date  of  the  operation,  would  be  far 
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fna  repreaentin^  the  Bura  total  of  cflects  that  might  be  expected  to 
IMqII,  10  mftn,  frooi  coiupleto  ablation  of  the  corebellnm.  In  the 
dog  we  meet  with  only  a  certam  residue  of  functional  disability ;  bat 
tbire  »  mat']}  reason  to  believe  that  after  anytlung  like  a  similar 
deilniction  of  the  cerebellum  in  man,  the  permanent  disabilitr  aH 
npids  the  execution  of  movemeots  would  have  been,  and  that  to  a 


fci'led  extent,  both  deeper  and  wider. 
LfsioQs  of  the  Cerebellum.) 


(See also  Paralyses  dne  to 


UL  TROPHIC  CHANGES  IN  THE  JOINTS,  NERVE  TRUNKS, 
AND  ITUSCLES  OP  PARALYSED  LIMBS,  IN  HEMIPLEGIC 
PATIENTS. 

Trophic  lesions  are  met  with  only  in  some  cases  of  hemiplegia,  and 
it»in  be  fonnd  that  they  occur  only  in  some  of  the  cases  in  which 
^epTramidal  tract  has  been  destroyed  in  some  part  of  its  course,  and, 
t^oeforv,  in  cmcs  io  which  a  secondary  degeneration  has  been  set  up 
a  tjte  posterior  pan  of  the  lateral  column  on  the  paralysed  side. 

We  ftball  look  6rst  of  all  to  the  facts,  and  subseijueutly  consider  the 
Bode  in  which  they  are  to  be  interpreted. 

(•). — Injttmmation  of  joints.  It  was  originally  pointed  out  by  Dr, 
SqoU  Alison  that  a  subacute  inflammation  of  some  of  the  joints  on  the 
f^mltfcd  side  of  the  body — either  in  arm  or  log,  but  most  frequently 
■  the  former — occasionally  shows  itself  in  from  three  to  six  weeks 
•ftwth*  onset  of  a  hemiplegia.  Rarely,  it  shows  itself  a  little  earlier 
Ulster  than  the  period  above  mentioned.  The  condition  has  subse- 
^nUy  been  investigated  by  Brown-S^qnard  and  Clmrcot.  The 
joiots  become  slightly  red,  swollen,  and  painful  when  moved  ;  the 
■htiths  of  the  tendons  near  the  joiuts  are  also  sometimes  affected. 
nieiS9«  where  patients,  so  affected  have  died,  Charcot  has  foand  all 
■•cbaracteristica  of  a  snbacate  synovitis  in  the  affected  joints. 

Frequently,  after  a  time,  the  joint  affection  gradually  eubsides ; 
^  in  some  cases  it  may,  from  the  first,  be  so  slight  as  only  to  reveal 
iMf  by  trifling  pains  when  the  limb  is  moved. 

(d). — Changrs  in  nerve  trunJcs,  In  the  same  class  of  cases  as  those 
^  *hich  I  have  ju^t  referred,  tenderness  occasionally  exists  in 
*>^(irent  parts  of  the  arm  or  of  the  leg  (but  more  especially  in  the 
'^'ttttr)  instead  of  being  limited  to  the  joints  ;  and  where  this  occurs, 
•  Cornil  originally  pointed  oat,  we  find  the  pain  on  pressure  more 
**|^al]y  marked  along  the  cofine  of  the  principal  nerve  trunks. 
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Comil  asoertftinod  that  this  tenderneBS,  in  tho  rery  rare  eases  in  which 
it  was  met  with,  was  occaijioned  by  a  sub-inHanimator)'  hyportroj)]iy  of 
tho  nerres  anU  of  their  sheaths.  Tha  iiorve  tranks  were  fouiid  to  bo 
notably  enlarged  and  much  more  Toscular  than  nataral,  the  eulargo- 
lucnt  l*ing  due  to  an  overgrowth  of  the  connc^Aive  tiftsne  elements 
entering  into  their  compositinn. 

In  cases  where  unprovoked  '  pains  *  are  complained  of  in  the 
paralysed  limb8»  they  are  most  frequently  traoeable  to  this  condition 
of  the  nerves,  either  alone,  or  to  this  in  combination  with  the  joint 
aO'ection.  But  in  some  rare  instance!:,  in  wliich  snch  pains  are  felt, 
a  tenderness  of  the  limbs  generally  may  be  detected — that  is,  a 
tendernesfi  not  specially  limited  to  the  regions  of  joints  or  of  large 
nerves. 

Such  changes  in  the  joints  and  nerve  trunks  on  the  paralysed  eid 
of  the  body  generally  supervene  with,  and   constitute,  part  of  th 
early  stage  of  tlie  Estate  known  uk  *  lute  rigidity ; '  and  in  &omu  of  sccb 
coses  we  are  also   apt  to  meet  with  tlie  changes  in  the  mu£clcs  now 
about  to  be  described. 

(c). — Trophic  Changes  in  MuscUg.  In  certain  exceptional  cases  o' 
hemiplegia  in  which  there  is  evidence  to  show  that  some  part  of  the 
pyramidal  tract  has  been  involved,  with  the  consequent  setting  up  o 
a  descending  degeneration  in  tho  opposite  lateral  column  of  the 
Bpinal  cord,  a  rapid  atrophic  process  is  apt  to  show  itself  in  the 
masclee  of  one  or  both  of  the  paralysed  limbs — but  especially  in  thoso 
of  the  upper  extremity. 

It  is  well  known  that,  as  a  rule,  the  muscles  of  tho  paralysed  side,  in 
such  cases  of  hemiplegia  as  we  have  just  referred  to,  show  only  a  slow 
and  very  gradual  process  of  wasting  ;  and  that  they  retain  a  normal  o^^J 
almost  norma]  amount  of  sensitiveness  to  the  Faradic  current.  BalJ^H 
the  atrophy  to  which  we  are  about  to  refer,  is  one  which  sets  in  some 
months  or  years  from  the  date  of  commeDoemeut  of  tho  illness ;  it 
then  makes  rapid  progress,  and  is  associated  not  only  with  a  diminu- 
tion of  any  pre-existing  rigidities  in  the  affected  parts  bnt  also,  it  may 
be,  with  a  rapid  diminution  iu  the  octivity  of  the  affected  muscles  to 
the  Faradic  current — and,  in  short,  a  development  in  them  of  tho 're- 
action of  degeneration/ 

In  order  to  give  an  account  of  the  cause  of  this  anomaly  in  the 
ordinary  progress  of  a  hemiplegic  patient,  something  must  bo  said 
reference  to  tho  relations  existing  between  the  nerve  fibres  constituting 
tho  pyramidal  tract  and  the  grey  matter  of  the  cord. 
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It  is  now  generally  believed  that  the  progressive  diminution  in  balk 
of  the  fasciculus  of  nerve  fibres  constituting  the  pyramidal  tract,  as  it 
passes  from  the  cervical  to  the  lumbar  region  in  the  lateral  column 
of  the  spinal  cord,  is  due  to  the  fact  that  as  successive  levels  iu  the 
cord  are  reached,  different  groups  of  fibres  of  this  fasciculus  terminate 
their  course  by  entering  into  organic  relations  with  the  great  ganglion 
cells  in  the  anterior  coruu — if  they  do  not  pass  by  way  of  the  anterior 
commissare  to  some  region  in  the  opposite  half  of  the  cord. 

The  only  other  supposition  which  has  been  advanced  is  that  some, 
«t  all  events,  of  the  pyramidal  fibres  pass  at  different  levels  directly 
into  the  anterior  spinal  roots,  and  thence  direct  to  the  muscles.  In 
the  case  of  such  an  arrangement  existing,  there  would  be  an  unbroken 
connection  between  the  giant  nerve  cells  in  the  excito-motor  region  of 
the  cerebral  cortex  and  certain  muscles  by  means  of  these  pyramidal 
fibres.  There  are,  however,  strong  reasons  for  believing  that  no  such 
anatomical  dispositions  exist.  Thus,  Flechsig  has  found  that  a  study 
of  the  anatomy  of  the  spinal  cord  in  the  newly  bom  child  shows  that 
whilst  the  development  of  the  pyramidal  tracts  is  as  yet  scarcely  out- 
lined, that  of  the  cells  of  the  anterior  cornua  and  of  the  anterior  roots 
is  already  in  a  very  advanced  state.  This  would  strongly  tend  to  prove 
that  there  is  no  continuity  between  the  fibres  of  the  pyramidal  tracts 
•nd  those  of  the  anterior  roots.  This  again  is  distinctly  shown  by  the 
fact  originally  pointed  out  by  Bouchard,  that  even  the  best  marked 
secondary  degenerations  in  the  spinal  cord  do  not,  of  themselves,  lead 
to  any  alteration  in  appearance,  or  atrophy,  of  the  anterior  spinal  nerve 
roots. 

There  is  little  positive  evidence  to  show  that  many  of  the  fibres  of 
the  lateral  pyramidal  tract  reach  the  opposite  side  of  the  cord  by  means 
of  the  anterior  commissure,  although  there  are  some  facts  tending  to 
suggest  that  in  certain  rare  cases  where  the  decussation  has  been  very 
imperfect  in  the  bulb,  such  decussation  may  be  supplemented  by 
another  occurring  in  some  part  of  the  dorsal  region  of  the  spinal  cord. 

The  view  which  seems  to  be  altogether  the  most  tenable  is  that  the 
fibres  of  the  pyramidal  tract,  at  different  levels  pass  inwards  and  for- 
wards into  the  grey  matter  of  the  anterior  cornua,  probably  after  the 
axis  cylinders  have  broken  up  into  a  series  of  fibrils. 

The  existence  of  these  communicating  fibrils  can,  according  to  Bris- 
Baud,  be  made  out  much  more  readily  in  some  cases  in  which  there  is  a 
process  of  sclerosis,  either  primary  or  secondary,  taking  place  in  the 
pyramidal  tract,  than  in  the  healthy  spinal  cord.     From  the  antero- 
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Comil  ascerUiiied  that  this  tenderness,  iu  the  very  rare  cases  in  wliicly 
it  was  met  with,  was  occasioned  by  a  sub-inflammatory  hypertrophy  oi 
the  nerves  and  of  their  sheaths.  The  nerve  trunks  were  found  to  bo 
notably  enlarged  and  much  more  vascular  than  natural,  the  enlarge- 
ment being  due  to  an  overgrowth  of  the  connective  tisBue  clemcnta 
entering  into  their  composition.  ^t 

In  cases  where  unprovoked  *  pains '  are  complained  of  in  the^^ 
paralysed  limbs,  they  are  moat  frequently  traceable  to  this  condition 
of  the  tierves,  either  alone,  or  to  this  in  combination  with  the  joint 
aflection.  But  in  some  rare  instances,  in  whicli  such  pains  are  felt, 
a  tenderness  of  the  limbs  generally  may  be  detected — that  is,  a 
tenderness  not  specially  limited  to  the  regions  of  joints  or  of  large 
nerves. 

Such  changes  in  the  joints  and  nerrc  trunks  on  the  paralysed  side 
of  the  body  generally  supervent  with,  and  constitute,  part  of  the 
early  stage  of  the  state  known  as  '  lale  rigidity  ; '  and  iu  some  of  such 
cases  we  are  also  apt  to  meet  with  the  changes  iu  the  mnsvles  now 
about  to  be  described. 

(c). — Ti^phic  Changes  in  MuscUa,  In  certain  exceptional  cases  of 
hemiplegia  in  which  there  is  evidence  to  show  that  some  part  of  the 
pyramidal  tract  has  been  involveJ,  with  the  consequent  setting  up  of 
a  descending  degeneration  in  the  opposite  lateral  column  of  the 
spinal  cord,  a  rapid  atrophic  process  is  apt  to  show  itself  in  the 
muscles  of  one  or  both  of  the  paralysed  limbs — but  especially  in  those 
of  the  upper  extremity. 

It  is  well  known  that,  as  a  rule,  the  muscles  of  the  paralysed  side,  in 
such  cases  of  hemiplegia  as  we  have  just  referred  to,  show  only  a  slow 
and  very  gradual  process  of  wasting  ;  and  that  they  retain  a  normal  or 
almost  norumi  amount  of  sensitiveness  to  the  Fnradic  current.  But 
the  atrophy  to  which  we  are  about  to  refer,  is  one  which  sets  in  some 
months  or  years  from  the  date  of  commencement  of  the  illness  ;  it 
then  makfs  rapid  progress,  and  is  associated  not  only  with  a  diminu- 
tion of  any  pre-existing  rigidities  in  the  affected  parts  but  also,  it  may 
K',  with  a  rapid  diminution  in  the  activity  of  the  affected  muscles  to 
the  Faradic  current — and,  in  short,  a  development  in  them  of  the 're- 
action of  degeneration.' 

In  order  to  give  an  accoant  of  the  cause  of  this  anomaly  in  the 
ordinary  progress  of  a  hemiplogic  patient,  sometJiiiig  must  be  said  in 
reference  to  the  relations  existing  between  the  nervo  fibres  constituting 
the  pyramidal  tract  and  the  grey  matter  of  the  cord. 
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It  18  now  generally  believed  that  the  progressive  diminution  in  bulk 
of  the  fasciculus  of  nerve  fibres  constituting  the  pyramidal  tract,  as  it 
passes  from  the  cervical  to  the  lambar  region  in  the  lateral  column 
of  the  spinal  cord,  is  due  to  the  fact  that  as  successive  levels  iu  the 
cord  are  reached,  difiFerent  groups  of  fibres  of  this  fasciculus  terminate 
their  course  by  entering  into  organic  relations  with  tbe  great  ganglion 
cells  in  the  anterior  coruu — if  they  do  not  pass  by  way  of  the  anterior 
commissure  to  some  region  in  the  opposite  half  of  the  cord. 

The  only  other  supposition  which  has  been  advanced  is  that  some, 
at  all  events,  of  the  pyramidal  fibres  pass  at  different  levels  directly 
into  the  anterior  spinal  roots,  and  thence  direct  to  the  muscles.  In 
(he  case  of  such  an  arrangement  existing,  there  would  be  an  unbroken 
connection  between  the  giant  nerve  cells  in  the  excito-motor  region  of 
the  cerebral  cortex  and  certain  muscles  by  means  of  these  pyramidal 
fibres.  There  are,  however,  strong  reasons  for  believing  that  no  such 
anatomical  dispositions  exist.  Thus,  Fiechsig  has  found  that  a  study 
of  tbe  anatomy  of  the  spinal  cord  in  the  newly  born  child  shows  that 
whilst  the  development  of  the  pyramidal  tracts  is  as  yet  scarcely  out- 
lined, that  of  the  cells  of  the  anterior  cornua  and  of  the  anterior  roots 
16  already  in  a  very  advanced  state.  This  would  strongly  tend  to  prove 
that  there  is  no  continuity  between  the  fibres  of  the  pyramidal  tracts 
and  those  of  the  anterior  roots.  This  again  is  distinctly  shown  by  the 
iact  originally  pointed  out  by  Bouchard,  that  even  the  best  marked 
secondary  degenerations  in  the  spinal  cord  do  not,  of  tbeaisel  res,  lead 
to  any  alteration  in  appearance,  or  atrophy,  of  the  anterior  spinal  nerve 
roots. 

There  is  little  positive  evidence  to  show  that  many  of  the  fibres  of 
tbe  lateral  pyramidal  tract  reach  the  opposite  side  of  the  cord  by  means 
of  the  anterior  commissure,  although  there  are  some  facts  tending  to 
suggest  that  in  certain  rare  cases  where  the  decussation  has  been  very 
imperfect  in  the  bulb,  such  decussation  may  be  supplemented  by 
another  occurring  in  some  part  of  the  dorsal  region  of  the  spinal  cord. 

The  view  which  seems  to  be  altogether  the  most  tenable  is  that  tbe 
fibres  of  the  pyramidal  tract,  at  different  levels  pass  inwards  and  for- 
wards into  the  grey  matter  of  the  anterior  comua,  probably  after  the 
axis  cylinders  have  broken  up  into  a  series  of  fibrils. 

The  existem^  of  these  communicating  fibrils  can,  according  to  Bris- 
sand,be  made  out  much  more  readily  in  some  cases  in  which  there  is  a 
process  of  sclerosis,  either  primary  or  secondary,  taking  place  in  the 
pyramidal   tract,  than  in  the  healthy  spinal  cord.     From  the  antero- 
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internal  aspect  of  lli(?  pyramidal  tract  it  is,  in  tlieae  morbid  stab   , 
to  see  more  or  less  condensed  groups  of  fibres  detach  tbemselTes  and 
make  for  the  pp*ey  substance  in  wliich  tliej  are  lost  to  view.  H 

In  the  grey  nialter  itself  these  librils  may  come  into  relation  with  "^ 
branched  processes  from  tlie  great  ganglion  cells — this,  however,  is  only 
a  probable  hypothesis  ;  all  that  we  know  for  certain  is  that  there  are 
distinct  indications  of  librils  passing  in  the  direotion  indicated  between 
the  pyramidal  foscicnliis  and  the  anterior  comn.  In  the  case  of  such 
structural  relations  existing  between  the  pyramidal  fibres  and  the  gang- 
lion cells  of  the  anterior  cornu,  we  should  have  to  regard  the  pyra- 
midal tract  as  au  aggregation  of  internuncial  fibres,  con- 
necting the  great  cells  of  the  cortex  with  different  groups  of  cells  in 
the  anterior  cornu  of  the  spiaal  cord. 


i 


The  number  of  instances  in  which  atrophy  has  supervened  in  cas* 
of  hemiplegia  associated  with  lute  rigidity,  and  has  been  followed  b] 
a  thorough  examination  ot  the  spinal  cord,  is  extremely  limited.  Thei 
are,  however,  on  record  cases  that  seem  to  illustrate  different  modes' 
by  which  the  degeneration  in  the  jiyramidid  tract  may  become,  as  an 
exceptional  event,  complicated  with  an  atrophic  process  in  the  great 
ganglion  cells  of  the  anterior  cornua,  and,  us  a  consequence  of  ibit 
with  the  well  marked  muscuhir  atrophy  in  the  muscles  of  the  poralyi 
limbs  with  wliich  we  are  now  concerned, 

(1).  In  the  fust  and,  indeed,  in  some  of  the  succeeding  cases  ol 
BPrved  by  Charcot  he  distinctly  intimates  that  the  process  of  sclerosi 
existing  in  tlio  pyramidal  tract  had  exteniled  beyond  the  usual  liinita 
in  the  lateral  columns  mid  had  invaded  the  contiguous  grey  mattvr  of 
the  anterior  cornu,  giving  rise  to  diminution  in  bulk  of  this  part  as  a 
whole,  to  atrophy  of  its  ganglion  cells,  and  to  overgrowth  of  its 
neuroglia  (*  Localisation  of  Cerebral  and  Spinal  Diseases/  p.  139). 
Hallopeau  speaks  also  of  having  seen  similar  cases,  in  which  tho ' 
atrophy  of  the  grey  matter  had  Wen  brought  about  by  an  extension 
of  the  lateral  sclerosis  beyond  its  usual  bounds  so  as  to  invade  the 
anterior  cornu.  ^M 

(2).  Pitres  in  1S76  observed  and  carefully  examined  another  of  these^ 
cases  in  wliicli,  however,  the  wasting  of  the  nerve  cells  seems  to  have 
been  occaRiontd  in  an  entirely  diffrrent  manner.  In  this  case  paralysis 
had  been  caused  by  a  ha;morrhage  occupying  the  middle  third  of  tho 
internal  capsule  on  the  right  side.  Tho  muscular  atrophy,  which  had 
attracted  attention  during  life,  affected  the  left  upper  extremity  almost 
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« its  entirety.  On  the  other  hand,  the  muscles  of  Uie  paralysed  lower 
limb  exhibited  no  notable  atrophy,  Pitrcs  fouud,  on  careful  micro- 
Kopical  examination,  a  descending  degeneration  on  the  left  side 
Ihrooghoat  Uie  whole  length  of  the  cord;  but,  iu  addition,  at  a  limited 


^^^^^^^Wt 
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SflCnOM  OP  THB  SPINAL  COSD   DKTWBKV  THK   flVTK&TU   AND  tllSTU   IfBBTa 
I0<VT1I,  Uf  WaiCH  ATBOHBT    OP  OANOUON   CCLU   IN      TSB     ANTKRIOB  COaNII   OO- 

■vnrraD  wi-m  a  dkjcxndimo  DwiuisaATioM  iv   thk  latkkal  colukn  [&fcer 

A,Aiit«nor  cumu  on  the  right  tide  cootaloing  tli«  nomiftl  Damb«r  of  healthv 
■<tav  nUo.  B,  left  aaterior  cornu,  in  which  thu  motor  cvHa  bare  dlMppeared| 
*Uipt  ftC  Um  BMMi  axieroal  and  at  th«  &at«ra-interaAl  part.  Cdageaazwon  oC 
^  pfTaiDtdal  tract  in  the  lateral  oolunm. 

pobit  of  the  cervico-brachial  enlargeniunt,  between  the  seyenth  and  the 
oialh  |>air8,  there  waa  in  the  anterior  coma  a  complete  disappearance 
of  most  of  the  cell  groups  normally  seen  in  this  region  (posterior 
tod  Micro-external  gruupb).  The  anterior  roots  uUo  in  the  corres- 
i»Ddiog  regions  of  the  cervico-brachial  enlargement  were  much  greyer 

thofte  on  the  opposite  side. 

thie  important  case  it  would  seem  to  be  perfectly  dear  that  the 
■trophy  of  the  nerve  cells  iu  the  anterior  coruu  was  not  brought  about 
^7  a  quasi-accidental  extension  of  the  sclerosis  from  the  lateral  column 
^  the  grey  mattvr.  after  tlie  manner  previously  noted  by  Charcot  and 
*^  by  Uallopeau.  The  degenerated  region  was  separated  by  a  dis- 
^^  tract  of  white  matter  from  the  grey  cornu,  so  that  there  was  no 
*^*d«»cc  of  any  direct  extension  of  the  lesion  in  the  lateral  column 
^Ue  grey  matter,  such  as  was  reported  to  have  been  the  cause  in  the 
V^TioQB  cues.  It  seems  here  to  have  been  due  to  Romc  more  subtle 
''^ctice,  which  can  only  be  explained  in  accordance  with  the  com- 
'^j  entertained  view  that  the  tibres  of  the  pyramidal  tract  have 
^*Ht  functional  relations  with  the  ganglion  cells  of  the  anterior 
^nitt,  and  that  the  two  kinds  of  elements  are  conncctetl  by  means  of 
•fltcr-coiumunicBtiug  fibrils.  As  a  rule,  Hb  Cliarcot  Buys — "  When  there 
''•ecandary  degeneration  of  the  luteral  colunm,  the  cell,  by  reason  of 
lU  mtonomy,  generally  resists  invasion  of  the  morbid  process  and,  if  we 
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may  ase  the  expression,  protects  the  corresponding  nntenor  root 
.  .  .  Bat  in  certain  exceptional  cases  ivhich  are  perhaps  Dot  so 
MDCOmmon  as  is  usually  believed,  under  the  influence  of  unknown  con- 
ditions the  cell  itself  is  affected  with  atrophy,  and  consecutiTcly  the 
corresponding  roots  undergo  degenerative  disintegration." 

Wbatever  may  be  the  precise  manner  in  which  it  is  bronght  about* 
when  once  the  atrophic  process  has  been  set  up  in  the  anterior  ganglion 
cells  in  any  part  of  the  cord,  atrophy  of  the  nerve  roots  in  relation  with 
them  is  bound  to  follow,  and  colncidcntly  with  this  an  atrophic  process 
is  established  in  the  muscles  with  which  such  nerve  fibres  are  in  relation. 
In  fact,  according  to  the  rapidity  with  which  the  process  of  atrophy  is 
set  up  in  the  ganglion  cells,  wo  may  get  an  atrophy  of  muscles  in  the 
affected  limb  which  sets  in  either  after  the  manner  of  a  sub-acute  OT 
of  a  chronic  spinal  paralysis.  At  other  times,  it  occurs  more  after  th« 
fashion  of  a  progressive  mnscular  atrophy ;  and  in  that  CAfiC  the  reactioa 
of  the  muscles  to  Faradisation  does  not  disappear  during  the  progress 
of  the  atrophy.  This  process  may  show  itself  in  arm  or  leg,  but  is 
more  frequent  in  the  former  ;  it  has  not  as  yet  been  detected  in  the 
trunk  muscles,  ]n  Uie  npper  extremity  it  is  most  readily  detected 
in  the  muscles  about  the  shoulder  joint,  and  in  those  aroond  the 
thumb.  Its  onset  or  progress  is  sometimes  marked  by  pains  in  the 
affected  muscles.  If  this  process  should  become  established  in  a  limb 
in  which  some  amount  of  motility  had  persisted  (wliich,  however,  ia 
not  very  likely  to  liappcn),  the  patient*s  condition  would  be  decidedly 
aggravated,  because  as  the  mnscnlar  atrophy  progresses  the  limb  b^ 
comes  more  and  more  flaccid  and  useless. 

It  is  only  in  very  exceptional  cases  that  such  a  process  of  rapid 
atrophy  sets  in  within  a  few  weeks  of  the  onset  of  hemiplegia.  Still  I 
have  recorded  one  such  case  in  which  it  showed  itself  within  nin« 
weeks  from  the  date  of  onset  (*  Paral.  from  Brain  Disease,'  p.  170).  It 
may  not  declare  itself  for  several  years  after  the  limbs  have  been  in  s 
condition  of  confirmed  contractare.  In  such  a  case  the  change  in  the 
state  of  the  limbs  is  most  marked  ;  the  rigid  condition  gradually 
disappears  and  gives  place  to  one  of  complete  Haccidity,  unless  H 
should  happen  that  the  fixed  position  has  exi!>ted  so  long  as  to  leadto 
adaptive  changes  in  the  joints  of  such  a  nature  as  not  to  permit  the 
return  of  the  limb  to  a  condition  of  complete  flaccidity.  In  a  esse  <rf 
this  kind,  however,  the  remaining  rigidity  would  be  solely  duo  to 
secondary  changes  in  the  joints  and  not  to  the  condition  of  the  mascles 
themselves. 
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I      refer 
■jobt 


XHL    ON  CEETAIN  OTHER  TROPHIC  CHANGES  IN  CONNEC- 
TION WITH  BRAIN  LESIONS. 


In  addition  to  the  sequerilinl  changes   to  whicli  ve  have  already 

refeiTfd,  as  taking  place  in  the  spinal  cord,  in  the  muscles,  and  in  the 

U,  there  are  other  occasional  trophic  sequences  ot  brain  lesions 

tbich  wc  ought  to  mention,  even  thongh  nothing  very  definite  can  be 

md,  as  yet,  as  to  the  re^unal  indications  afforded  by  such  changes. 

(»).  AcuU Shvtjhing  {XJecuhilus  acutub)  in  a  very  rare  trophic  lesion 
tbit  occasionally  maniftists  itself  even  within  three  or  four  days  from 
the  OQtiet  of  au  apoplectic  attack  by  which  a  hemiplegia  cominonceft. 
Thic  if>  an  acute  process  of  sloughing,  which,  independently  of  ex- 
ternal irritating  iuHucnccs,  occasionally  shows  itself,  not  over  the  mid- 
•oil  region  as  in  spinal  disease,  but  over  the  centre  of  the  gluteal 
i»pon  on  the  paralysed  side.  Charcot  says  be  has  seen  this  occur 
(TCD  whcu  the  most  minute  precautions  have  been  taken  in  order  to 
pnmt  it — that  is,  where  the  patient  has,  from  the  first,  been  made  to 
1m  on  the  non-paralysed  side,  and  where  nil  contact  with  urine  has 
fc*n  most  carefully  prevented.  At  the  Bamc  time,  the  liability  to 
dooghing  on  the  paralysed  side,  under  the  Infiuence  of  irritation,  ia 
»ot»bly  increa'sod  in  these  cages,  so  that  such  a  process  is  very  apt  to 
occur  on  the  heel,  on  the  inner  side  of  the  kwec,  and,  in  fact,  whore- 
trerUie  cikin  is  exposed  to  slight  though  continuous  pressure. 

tbt  acute  gluteal  dough  commences  in  tho  form  of  an  erythematous 
pitcti.  On  this,  bulla)  and  hffimorrhagic  spots  soon  appear,  and  these 
■rt  followed  by  a  necrosis  of  tho  skin  which  spreads  concentrically, 
*^f  patient  may  not  live  long  enough  for  the  slough  to  separate  ;  for 
fl^i  letion  is  a  complication  seldom  occurring  except  in  cases  about  to 
pfOTc  fatAl,     Nothing  definite  can  at  present  be  said  concerning  the 

»KHuatioa  of  the  cerebral  lesions  with  which  this  trophic  change  is 
^  prone  to  manifest  itself.  It  has,  moreover,  l>ecn  known  to  occur 
^Hh  bajmorrhage,  with  softening,  and  also  after  traumatic  injuries  of 
*k«  brain. 

0>).  Cengeationa  and  Hfxmorrhagea  are  also  occasionally  produced  at 
"••Ume  early  stage  of  the  disease,  though  these,  on  account  of  their 
'^'^ou,  are  only  recognizable  where  tho  malady  terminates  fatally. 
Ai&oag  the  principal  of  such  lesions,  ve  must  include  congestions 
*^  ftctaal  hfcmorrhages  into  the  langs  ;  though  there  may  also  be 
QaQte  extravasations  beneath  some  of  the  serous  or  mucous  mem- 
«iaei.      Both  Schiffand  Brown-S^qnard  have  been  able  to  produce 
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hypeneinic  conditions  or  actual  baimorrhagea  in  eimilar  eitQftl 
experimentally  in  some  of  the  lower  animals — by  means  of  trauuiBiic 
irritation  of  the  pons  &nd  niiddle  cerebellar  peduncles,  and,  to  a  less 
extent,  by  irritation  of  the  optic  tbalami  and  corpora  striata,  Brown- 
(:5equard  concludes  from  his  experimental  observations  on  animals,  and 
from  the  fact  that  these  lesions  are  most  readily  protlucwl  by  injuries 
of  the  pons  Varolii,  that  they  are  probably  brought  about  by  sudden 
yaso-motor  contractions  leading  to  rupture  of  capillaries  in  the  bites 
of  haemorrhage.  The  principal  practical  bearing  of  such  experiments, 
is  to  be  found  in  the  explanation  \Thieh  they  aSbrd  of  the  congested 
and  ha^morrhflgic  condition  of  the  lange,  apt  to  be  met  with  (in  the 
absence  of  other  determining  conditions)  in  many  severe  cases  of 
cerebral  apoplexy. 

(c).  Dt^pay  of  Paralysed  Limbs  is  met  with  occasionally  in  cases  of 
hemiplegia.  When  present  it  usually  manifests  itself  in  both  arm 
and  leg,  or  in  cither  of  them  singly,  in  from  three  to  six  days  after 
the  onset  of  hcmiplogia.  It  is  mostly  a  complication  of  slight  signi- 
ficance which  tends  to  abate  nfter  a  time.  There  may  be  conditions  in 
the  paralysed  limbs  which  favour  the  transudation  of  serum,  or  it  may 
be  that  some  alteration  in  the  nervous  influence  retards  the  rate  of 
absorption.  Such  a  tendency  is,  however,  most  apt  to  manifest  itself 
when  some  other  conditions  predisposing  to  the  occurrence  of  dropsy 
exist — snch  as  sooic  incipient  renal  disease,  or  the  existence  of  on 
antemjc  state  of  the  system. 

(d).  Hetardaiion  of  UaU  of  Growth  in  Paralysed  Limbs  is  a  trophic 
result  wliich  often  manifests  itself  when  severe  brain  lesions  occur  in 
infancy  or  early  childhood.  The  cases  that  have  come  under  my 
observation  have  almost  all  of  them  been  instances  of  right-sided 
paralysis  (*  Paralysis  from  Brain  Disease/  p.  180),  and  I  am  diisposed 
to  think  that  the  left  hemisphere  is,  in  infancy,  more  prone  tlian  the 
right  to  be  the  seat  of  such  lesions  as  cause  this  retarded  rate  of 
growth.  This  kind  of  trophic  defect  has  already  been  referred  to 
(see  p.  49)  so  that  we  need  say  nothing  further  on  the  subject  here, 
except  that  a  retarded  rate  of  growth  in  the  finger  nails  on  the  para- 


lysed  side  is  also  to  bo 
pointed  out. 


observed  in  adults,  as  Weir  Mitchell  has 
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JUNfCAL  INDICATIONS  FAVOURING  THE  DIAGNOSIS 
OF  DISEASE  IN  THIS  OR  THAT  ENCEPHALIC 
REGION. 

Under  this  head  we  have  now  to  consider  the  signs  and  Bjmptoms 
indtcttiTe  of  lesions  in  Hififerent  parta  of  each  cerebral  hemisphere,  as 
•ell  M  ia  its  pednncle,  in  the  pons  Varolii,  in  different  parts  of  the 
c^rebellam,  and  lastly  in  the  bulb. 

We  hare  already  indicated  that,  in  the  great  majority  of  cases,  a 

laifio  of   one   hemisphere  which  inTolves  the  motor  region  reveals 

iUcIf  bj  paralysis  on  the  opposite  side  of  the  body.     The  exceptions 

toUik  rule  are  of  extreme  rarity,  and  as  their  probable  cause  has  been 

referred  to  (p,  161),  it  is  onnecessary  now  to  say  anything 

tr  on  the  subject. 

No  snch   cross  relation,  however,  obtains  in  the  cases  of  paralyses 

to  lesions  of  single  cranial  nerves,  where  any  of  these  have  been 

>Bi[>licat«d  by  disease  or  injary  in  some  part  of  their  course  between 

tike  surface  of  the  brain  and  the  peripliery. 

In  a  certain  number  of  rases  loss  of  s{>eech,  of  the  aphasic  type,  may 
pnieat  ttaelf  alone — that  is  without  parulysis  of  limbs  or  face.  This 
kttri  of  speech  is  of  a  distinctly  paralytic  nature,  and  yet  owing  to 
piBUiicles  concerned  being  bilateral  we  have  no  means  of  applying 
tlif  mle  above  given  for  deciding  as  to  which  side  of  tbe  brain  is  at 
^H^lt.  A  combination  of  clinical  and  of  pathological  evidence  re- 
^HhIb^  to  such  cases,  and  also  to  the  much  more  common  types  of 
^HSuMe  in  which  such  aphasic  defects  are  associated  witli  a  more  or 
^"ft  complete  hemiplegic  condition,  has  however  taught  us  that  in  the 
K^VBt  majority  of  cases  of  this  kind  the  diagnostic  indication  is  safe, 
"1**  We  have  to  do  with  disease  in  tiieleft  cerebral  hemiepbcre  (p.  119). 
hi  fact,  a  long  scries  of  observations  has  compelled  iis  to  recognize 
*M?really  superior  activity  of  the  left  hemisphere,  as  compared  with 
w  ^ght,  in  initiating  motor  acts  subservient  to  intellectual  expres- 
■t.  Just  03  the  left  hemisphere  has  undoubtedly  to  initiate  the 
Macoiar  acts  by  which  writing  ia  effected  iu  right-handed  individuals, 
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80,  it  woald  appear  that,  from  this  same  half  of  the  brain  the  incita- 
tions  habitually  pass  over  which  aro  destined  to  excite  the  motor  acts 
of  speech — even  though  the  muscles  concerned  are  bilaterally  dis- 
posed and  always  act  in  concert  on  the  two  sides  of  the  larynx,  fauces, 
tongue  and  lips  (p.  176). 

There  is  reason  to  believe  that  this  initiatory  action  of  the  left 
hemisphere  in  relation  to  speech-movements  is  connected  with  a  very 
alight  precedence  in  its  development  as  compared  with  that  of  the 
opposite  hemisphere — and  tliat  this  preced(*nce  is  itaelf  a  more  or  leas 
remote  consequence  of  an  inherited  tendency  to  nght-handedncss. 
Accordingly,  it  has  been  found  in  some  well-marked  case^,  that  aphasia 
when  occurring  in  left-handed  persons  goes  with  left  rather  than  with 
right-sided  hennplogia — that  is,  with  lesions  in  the  right  hemisphere 
of  the  brain. 

In  regard  to  the  nature  of  the  lesions  occurring  in  di6rt'rcot 
encephalic  regions,  it  is  worth  while  here  to  mention  Uie  fact 
that  so  far  as  lesions  of  vascular  origin  are  concerned,  hcemorrhages 
are  far  more  frequent  than  softenings  in  regions  supplied  by  th« 
vessels  of  the  basal  system,  viz.,  in  the  internal  capsules,  the 
corpora  striata,  the  thalami,  and  the  cprebral  peduncles  ;  whilst,  on  the 
contrary,  in  the  provinces  supplied  by  the  cortical  system  of 
vessels,  ischoimic  softenings  are  of  common  occurrence,  and  hiemorr- 
bagcs  are  comparatively  rare. 

In  addition  to  considering  in  detail  the  signs  indicative  of  disease 
in  this  or  that  encephalic  region,  it  will  be  desirable  to  consider  pretty 
fully  those  indicative  of  paralygis  or  of  irritation  of  the  several 
Cranial  Nerves.  In  regard  to  some  of  them  also  (and  this  applies  to 
Bcnaory  nerves  more  especially),  we  shall  have  to  refer  to  the  iulra- 
encephalic  course  token  by  their  fibres  on  the  way  to  their  respective 
cortical  termini. 


We  now  strive  to  differentiate  the  effects  of  lesions  in  far  more 
numerous  encephalic  regions  than  was  formerly  possible  or  even 
tliuught  of,  and  of  late  years  much  more  precision  has  been  intro- 
duced into  the  whole  subject.  Undoubtedly  the  experimental  obser- 
vations of  Hitzig  (1870)  and  of  Ferrier  (1873)  on  the  cortex  of  the 
hemispheres  have  contribntc<l  greatly  to  bring  about  this  very  desirable 
result.  These  important  experimental  observations  have  added  much 
to  our  knowledge,  though  still  more  of  reUable  information  for  u.s  ha« 
been  derived  from  the  clinico-pathological  enquiriea  which  they  have 
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ttimalated.  as  well  as  from  other  investigations  of  a  deTelopmental 
order. 

It  ie  almost  needless  to  say  that  previous  to  tbis  period  the  pro- 
Wems  connected  with  the  localisation  of  disease  in  different  parts  of 
Uie  encephalon  were  receiving  the  earnest  atteutioa  of  many  workers  ; 
thitmony  valnablc  results  had  already  been  accumulated  ;  and  that 
tlie  gains  to  oar  knowledge  accruing  from  the  expcnmental  labours 
ibovv  uientionvd  have  been  mainly  iu  the  direction  of  an  increased 
ability  lo  discriminate  the  effects  resulting  from  lesions  in  one  par- 
IJenlir  part  of  the  cortex,  viz.,  the  Rolnndic  area.  Outside  this  area 
oftlie  cortex  the  diBtinctive  effects  of  lesions  arc  either  unknown  or 
are  atill  the  subject  of  much  discordant  opinion.  Some  enthusiasts 
spfak  as  thongh  the  doctrine  of  *  cerebral  localisation '  were  one  of 
qoitc  recent  growth,  and  as  if  the  only  attempt  at  localisation  worthy 
cflfaename  were  to  be  that  which  concerned  itt<c1f  with  surface  lesions. 

Wo  fihall  now  endeavour  to  epitomise  as  briefly  as  possible  the 
>igni  and  symptoms  indicative  of  disease  in  the  following  Encephalic 
lUgions.  We  adopt  the  kind  of  division  which  seems  best  calculated 
to  meet  the  purely  practical  object  that  we  have  in  view  in  this  wnrk. 

Hie  special  regions  to  which  wo  shall  direct  our  attention  will  be 
fomd  to  fall  pretty  accurately  into  three  groups,  according  as  they 
MDc  within  the  territory  eopplied  by  the  Cortical  Arterial  System, 
*l>e  Basal  Arterial  System,  or  those  which  are  exclusively  nourished 
bjlLe  Vertebral  and  Basilar  Arteries. 

Arterial  supply  is,  therefore,  made  the  basis  of  our  classification  ; 
•wl  the  consideration  of  the  symptoms  produced  by  lesions  in  the 
Antral  departments  of  each  of  these  groups  of  territories  is  prefaced 
h  Wi  account  of  tlic  mode  in  which  tlieir  vessels  are  distributed. 

Thi&part  of  our  subject  will,  therefore,  be  treated  in  the  following 
ofdn  :— 

I  USIOSS  IN  PABT8   SUPPLIED  BY   THE   CORTICAL  SYSTEM  OF 

VESSELS. 
(A).  Dtatribntlon  of  VessolB  Fert&lnlng  to  the  Cortical  Arterial  System. 
coanu  ciaKBBi. 

I.— PrBO-Frontal  Bcgicn. 
S.— Ooctpitol  Region. 
S.— Porieto-TeiDporal  Kejfion. 
4. — Rolandic  Regioa. 
crxratTM  ovaii, 
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n.    LB8I0N8    IN    PARTS    8TTPPLTKD    BY    THE    BASAL     ARTKUl 

SYSTEM. 
(B).  DUtributloQ  of  Vessels  Partfttnloff  Co  the  Baul  ArteriAl  System. 

INTERNAL    CAMl'LK. 

1. — Direct  efferent  fibres. 
2. — Direct  afferent  fibres. 
BASiX   OANGLIA. 

1. — Caudate  Xnolens. 

2. — Lenticular  Nocleus. 

8. — Optic  ThalnmuB. 

Bitmorrhage  into  the  Laieral  VentrieUt. 

COEPOKA    t^VADBIOBMINA. 
CBUB    OBBIBBI. 

1.— Lower  aod  Inner  Portion, 
2. — Upper  and  Outer  Portion. 

nt— LESIONS    IN    PAHTS    SUPPLIED    BY    THE    VERTEBRAL    ANI>" 
BASILAR  ARTERIES. 
(O).  Distribution  of  the  Vertebral  and  Basilar  Arteries. 

FONS    VAKOLII. 

1. — Central  Region. 

2. — Lower  half  of  ono  Lateral  Region. 
8. — Ui>por  half  of  ono  Lateral  Begioa. 

OIKXBELLiru. 

1. — Lateral  Lobes. 
S. — Median  Lobe. 
S.— Middle  Pcdonoles. 


bulu  (vst>ult.a  oblonqata). 


CXAHIAL    NBBVK8. 

A.  Olfactory  Norre.  B.   Facial  Nerve. 

B.  Optic  Nerve,  r.  Auditory  Norre. 

C.  Third  Nerve.  1  o.  Pnoumog^strio  Nerre. 
Fonrth  Nervo.  r  H.  GIosBophoryDgeal  Nerve. 
Sixth  Nerve.  J  1.    Rpinal  Accessory  Nerve. 

D.  Fifth  Nervo.  J.   Hypoglossal  Nerve. 


Nothing  like  finality  or  great  precision  ia  to  be  expected  in  dealing- 
with  this  part  of  our  subject.  Our  knowledge,  in  regard  to  some 
parts  of  it,  is  still  involved  in  much  obscurity;  but  in  this,  as  in  all 
other  diilRcult  cncinirit'g,  it  is  eminently  useful  clearly  to  recognize  the 
real  boundane.s  of  our  knowledge.  We  thus  pave  the  way  for  further 
observntion,  which  may  enable  us  to  fill  in  this  or  that  empty  space 
in  our  chart,  or  to  render  more  precise  this  or  that  information  pre- 
Ttously  given. 
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In  endeaTonring  to  systematise  what  is  known  upon  this  subject  we 
ittnst  necessarily  proceed  in  a  simple  uud  comparatively  artificial 
minner.  The  enccphnlon  mvigt  he  mapped  out  into  a  number  of  more 
orlcM  arbitrary  regions,  such  as  we  have  tabulated  aboTG,  and  we  must 
cniuider  separately  the  effects  of  a  single  lesion  in  each  one  of  Iheso 
regiooi.  In  actual  practice  the  prnhlems  presented  are  often  very 
complex ;  we  may  hare  to  do,  for  instance,  with  simultaneous  lesions 
of  more  than  one  part,  or  with  lesions  situated  on  the  confines  between 
two  of  the  artificial  encephalic  departments,  the  symptomatology  of 
which  is  considered  separately.  In  all  such  complications  we  must 
use  oar  knowledge  of  the  more  simple  cases  to  try  to  unravel  the 
meaning  of  the  more  complex  symptomatology.  It  may  be  stated, 
Werer,  as  a  general  rule,  that  when  two  or  more  lesions  coexist  in 
ibe  encephalon,  anything  like  a  positive  regional  diagnosis  often 
kecones  more  or  less  hopeless. 

la  dealing  with  this  subject  of  regional  diagnosis,  two  courses  were 
i-pe*,  IS  regards  the  order  in  which  the  different  regions  were  to  becon- 
sidircd  ;  we  might  cither  begin  at  the  cortex  and  gradually  proceed 
tlownwirds  to  U»e  bulb,  or  we  might  begin  with  the  bulb  and  follow 
*ith  higher  and  higher  regions  up  to  the  cerebral  cortex.  The 
lontier  coorae  has  been  deemed  to  be  the  most  expedient. 


It  lias  been  thought  necessary  to  give  a  more  special  consideration 
to  two  encephalic  regions,  viz.,  to  the  Cerebellum  ,  and  to  tbe  Bnlb. 
^  looking  to  the  extreme  importance  of  the  different  combinations 
of  paialy sea  of  Cranial  Nerves  often  met  with  as  part  of  the  symp- 
*«i  produced  by  iutra-cranial  lesions,  as  well  as  to  the  intrinsic  im- 
pvttaceof  these  paralyses  and  of  the  settlement  of  the  question  whicli 
■"Oil  always  present  itself  in  regard  to  any  of  them,  as  to  whether  auch 
pwil;»e»  are  doe  to  central  or  to  peripheric  lesions,  it  has  been  thought 
*«lTiaaMe  to  enter  fully  into  this  part  of  the  subject, 

la  dealing  with  lesions  of  the  Bnlb  as  well  as  with  those  of  the 
^t&ial  Kerres,  the  questions  concerning  pathological  diagnosis 
t^Att  btren  considered,  as  well  as  those  relating  to   regional  diagnosis. 

the  section  concerning  paralyses  of  Cranial  Nerves,  though  it  stands 
■*tia  the  order  of  subjects  relating  to  paralyses  of  encephalic  origin, 
M  One  to  which  frei^uent  reference  will  have  to  be  made,  because,  in 
tlie  a^e  of  intra-cronial  lesions  occupying  the  most  varied  situations, 
'onctions  of  one  or  more  of  the  cranial  ncr^'es  is  apt  to  be  inter- 
t  with.      When  incidental 
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paralyses,  no  descriptions  of  the  corresponding  signs  and  sjrmptoms 
will  be  giTen  ;  because,  if  exact  information  bo  required  by  tbe  student 
or  practitioner,  be  must  seek  it  under  the  proper  head  in  the  special 
part  of  the  work  abore  referred  to. 

Where  points  of  importance  in  reference  to  the  blood-supply  of 
the  several  encephalic  regions  deserve  to  be  borne  in  mind,  these 
will  be  mentioned  before  calling  attention  to  the  signs  indicative  of 
lesions  in  such  regions.  Many  of  the  facts  concerning  blood-supply 
will  be  found  to  bare  significant  bearings  upon  the  problems  of  patho- 
logical 08  well  as  upon  those  of  regional  diagnosis.  We  call  attention 
to  them  therefore  between  the  consideration  of  these  two  problems. 
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I.     LESIONS    IN    PAKTS    SXTPPLIED    BY    THE    CORTICAL 
ARTERIAL   SYSTEM. 

DISTRIBUTION    OF   "VESSELS    J»EItTAIMNa    TO   THE    CORTICAL 
ARTERIAL  SVSTEM. 

Borne  few  details  have  already  been  given  concerning  the  precise 
mode  in  which  the  cortical  grey  matter  is  supplied  vitli  blood,  and 
what  has  been  there  said  (p.  14)  applies  lo  all  three  pairs  of  vessels 
belonging  to  the  cortical  system. 

We  will  now  give  au  abstract  of  Buret's  account  of  the  mode  of 
distribution  and  principal  branches  of  each  of  these  vessels.  m 


1.  The  Middle  Cerebral  or  Sylvian  Arteries.    Ourside  tho  limits  of  Uie 

basal  circle  (buunJed  by  tho  dott««.l  lino  in  Fig.  I)  each  middle  cerebral  t*uter)i 
the  fi&suro  of  Sylvius  and  soon  paseee  over  the  lloor  of  the  iilnod  of  Reil,  About 
this  situattoa  it  oomiuouly  divides  into  five  branches,  each  of  which  has  received 
a  speclfio  name.  The  distribution  of  theiie  brauches  h  -ihowa  in  Fig.  28  in  a 
diagraminatio  maauer. 

The  precise  dbtributioa  of  the  middle  cerebral  to  different  ooQTolutioos  it 
howovcr  accurately  ^hown  in  Fig.  20  in  which  Duret,  making  use  of  the  out- 
liao  fii;urcs  of  the  conrolations  ^ven  by  Ecker,  mnpa  out  thereon  tho  outliues  oi 
the  acTcral  arterial  territories  and  departmenta.  ^H 

This  aud  other  Sj^urco  of  the  same  kind  will  serve  a  double  purpose.  Tbi^^M 
will  show  tho  distributiuQ  of  the  cortical  i*yKtom  of  vessels  according  to  Duret; 
aud  they  will  also  serve  tho  purpose  origiuftUy  designed  by  £ckcr,  vi«.,  of  giving 
faithful  outlJDO  sketches,  showing  the  situation  and  relativo 
arrangement  of  the  several  Fissures  and  Convolutiona  of 
the    Cerebral    Hemisphoros. 
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It  will  be  »eca  that  the  braucliva  of  the  middle  corebrnl  are  distributed  over  ■ 
very  largo  pro[)ortiou  of  the  outer  ourfROe  of  tlic  cerebral  hemisplieres  ;  that  iS| 
over  the  whole  of  the  parietal  region,  the  upper  half  of  the  temporal  lobe,  and 
the  posterior  and  iarurior  part  of  ihu  fronlal  lubd. 


Fio.  S8. — DtSTBiDDTiOH  OF  THK  MiDDLB  CRRXBaAL   Abtbbt  [Sonu-diogramniatic 
view,  after  Charcot}. 

S,  trunk  of  Ihe  Sylvian  entering  iho  fissure  of  Sylvius,  wilh  its  branchefi  radiat- 
ing betwoea  the  coavolutiona  of  the  inland  of  Rdl ;  P.  perfornting  brancbos  of  the 
baeal  ayatem  proceediog  to  the  central  grey  nuclei ;  1,  exlfrD.tl  and  iDferior 
fraotal  artery  (artery  of  Broca's  convolution);  2,  aaceoding  frontal  artery;  3^ 
aiceadtog  p&rietal  artery  ;  4,  pnrieTo-sphcnoldal  artery ;  S.  sphenoidal  artery. 

P,,  Pg,  Pjt  Ant,  Mcond,  and  third  frontal  mnvrilutions;  Fa,  aacending  frontal 
oooTolatioaa ;  Fa,aacendiug  [MrietAl  convolatton  ;  LPa,  suprnor  parietu  lobule ; 
LPi,  inferior  parietal  lobule ;  Pc,  angular  gynu ;  Lo.  occipital  lobe. 

2.  The  Anterior  Cerebral  Arteries.  Tliese  vesficU  are  distributed,  on 
enoh  Bide,  to  iho  inner  purt  of  the  orhitnl  ijurfnce  of  tlie  frontal  lobe,  to  the  upper 
and  anterior  part  of  the  frontal  region,  and  to  the  inner  surface  of  the  hemis- 
phere a«  far  bftolt  a*  the  internal  perjiondicular  fissure. 

These  artoriep.  in  fnct,  supply  tliree  principal  biimcliea  which  nre  distributed 
tboa  in  the  regions  above  mentioned.  1.  The  anterior  an<l  internal 
frontal  arteries  supply  the  two  inferior  frontal  convolutions  (Pig.  31). 
2.  The  middle  and  internal  frontal  arteries,  larger  and  more 
important,  are  often  distributed  to  the  convolution  of  the  corpus  calloaom,  to 
the  corpus  callo^um  it«elf  (Fig.  30),  to  the  flrrit  frontal  convolution  (inner  and 
outer  surfaces),  to  the  piimceotral  lubule,  and  over  the  convex  surface  of  the 
hemisphere  to  the  firyt  and  ^cond  frontal  convolutions  as  well  as  to  tbo  upper 
extremity  of  the  ascending  frontal  convolution  (Fig,  3'J).  3,  Tlie  poster  ior 
*nd  internal  frontal  nrtcriea  of  each  side  are  distributed  only 
ovor  the  quadrate  lobe  (Fig,  30). 
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Fio.  89,— OoTflB  SimPAOtt  of  Lvrr  HmnsfBVBB  [aftor  Ecber],  ssowtvo  tvi 
DisTBiBtrrioif  or  Cobtical  Vusbu  [after  Duret]. 

P,  frontal  lobe ;  P,  psrietil  lobe ;  O,  nccipital  lobe ;  T,  tomporo-ephenoidftl  lobe. 

9,  PliBure  of  Sylrius ;  3',  borizooUl,  and  &",  ASceDdiDg  r&mus  of  the  same.  ^, 
fiuare  of  Rolando. 

A.  ascending  firtntal  and  B,  ascendinf^  parietal  ooarolutions ;  F,,  superior,  P„ 
isiddle,  and  F^,  inferior  frootal  cooTolutionj;  /,,  superior,  and  /,,  inferior  frontal 
salcufl;  /it  prs&central  tulcua. 

P , ,  superior  parietal  lobule ;  P„  inferior  parietal  lobule ;  in,  intra  parietal  anlcOA. 
cm,  teriumntion  of  caMoao-marginAl  fiuure.    po,  parieto-occipital  fuuure. 

0.,  upper,  O:,, middle,  and  O,,  iuTerior occipital  oonTolutioiu.  0|,tr&n«Tsn9Ood- 
pttal  flssure.    o,,  inferior  longitudinal  occipital  ftasure. 

Ti,  first;  T,,  secood;  Ts,  third  temporal  convoJalions.  t,,  first;  andt,,  SMond 
temporal  fissures, 

DiMtrihution  of  VesMfh. 

The  region  boanded  br  the   line  ( )  represents   tbe   territory  over 

which  branches  of  the  Anierior  Cerebral  Artery  are  dietribated. 

The  anterior  regiooa  bouoded  by  the  linos  ( )  rapreteot  tho  terrl* 

toriea  nrer  which  branches  of  tbe  Middle  Cerebral  Artery  are  distributed. 

I.     Is  the  r^^Q  of  the  ExUnuU  aud  Inferior  Frontal  Artery, 

n.  M  n  ArUeriar  Parirtai  Artery, 

III.  n  •«  Posterior  Parietal  Artery, 

IV.  „               „          Parieto-Spfu-noitfai  Artery,  and  of  the  ^thenmdal  ArUrj. 
The  posterior  and  inferiorregionbauadedby  the  line  ( —  • — )  reprHvoli 

the  territory  over  which  branches  of  tbe  Posterior  Cerebral  Artery  an  di^ 
tri  bated. 
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I'-Isns  StrsrACK  op  tke  Right  BnnsFHBSB  [a(t«r  Eoktr], 
DiSTBiBUTioK  OP  CokTicju.  Vessku  [after  Durei]. 


CC,  MCtion  of  corpus  oiIIosudd.  A.  upper  extremity  of  ascending  frontal,  and 
M,  Dpper  extremity  of  ascending  psriptal  coDvolution.  G/,  coDTo]ation  of  the 
corpaa  ea]lo«um  (gyrus  forDicatus).  P,.  c»t,  marginal  conToIution.  Q,  hippo- 
etapal  conTOlatioD.  U,  unciDote  convolution.  D,  desoeoding  oooTolution  (gyrus 
ihseiiidMis).    P*i,pn£cuneu5  (or  quadrat«  lobo).  Oa  coneus  (or  occipital  Inbnle). 

M  brternal  perpcDdicular  (or  (Mrietn>occipiU))  ftuwure.  0c,  calcarins  fissura ; 
•r  laperloT,  mod  0c'  inferior  ramus  of  the  same.  B,  hippocampal  fiasura.  cm, 
nDotOHBarginal  ftssare.  r,  terminal  portion  of  fiasare  of  Bolaodo  (sulcua  cen- 
tralis),    o,  trmiwTeTW  oocipiial  sulcus. 

Trilateral  oocipito-temponU  couvolation  (fusiform  lobule). 

Tt,  middle  occipito-teznporal  oonTOlution  (lingual  lobule). 


IHMirilittion  of  VetMeU, 


I .„. 

^*  ^Udt  tbe  branches  of  the  Anterior  Cerebral  Artery  are  dittribated. 
L  la  tba  tccritory  of  tbe  Anterior  and  /nUmai  Frortai  ArUry, 
XL         f,  N  Middle  and  InUrmd  „  n 

ttl.       19  f,  I'ofUrior  and  iHtmutt  „  n 

TIm  rrgicoa  bounded  by  tbe  lia«  { — )  represent  tba  territories  over 

*^ich  ttw  branches  ol  the  Posterior  Cerebral  Artery  are  diatribated. 
Xl.  la  the  territory  of  tbe  Posterior  Temporal  Artery. 


Ui 


Oocipltal  Artery. 


L  The  Poaterior  Cerebral  Arteries.    Both  Aoftenings  and  tuBmorrhagoa 

mach  mon  fivqaeni  in  tbe  territory  of  this  artery  than  they  are  in  thai  of 
suterlor  cerebral :  in  these  respecu  it  is  muob  more  closely  related  to  tbe 
le  cerebral  artery. 
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Flo.  31.    Uhdkb  SuavAci  oir  rsm  C>ftKB«u3f  [arur  Ecknr]  SHOirnro  DfSTBrBtmov 
or  CoBTicAL  Vi»xuiX*ft«r  DuretJ. 

F,,  ftnight  coQVolutioa  [ffrrui  rsctuc).    F,,  middle  frontal  coDTolation.    F,  in- 
Conor  frontal  conroluiioo.    /^,  olfsctory  sulcus.    /",,  orbital  sulcus. 

T,,iiecond  or  middle  temporal  conrolution.  T,,  third  or  inferior  ditto.  T,, 
lateral  occipito'tetnporal  cuavuluiiou  (fusifurm  lobule).  T,,  middle  oocipito*] 
t«mpor«l  coo7olatioo  (liogual  lobule),  t^,  inferior  oocEpito-t«mporaI  flMorok' 
(a,  inferior  temporal  flasuro.  t^,  middle  temporal  tiasure.  /w,  pttheto-oocipit&l 
Assure,    oc,  catcariDB  Aesure. 

H,  bippocampa4  coarolution.  Ui  uacioate  conrolutloD.  Cb,  optic  chisamft, 
eCf  corpora  albicoulia.    KK,  crura  oorobri.    C,  corpus  callosum. 

Vufriffuticm    of    VrxfeU. 

The   regions  bounded  by  the  line  ( )  repreeent  the  territory  orw 

wbich  the  Anterior  and  InUrnal  Frontal  branch  of  tbo  Aatorior  Oerobral  Artorr 
ia  distributed. 

The  regions  bounded  hy  the  line  { -—-  —  .  —  -)  rapreaent  the  tcrritoriM  orer 

which  the  branohos  of  the  Posterior  Cerebral  Artery  are  distiibated. 

I.  la  IhA  region  of  the  AnUrior  Ttmporal  Arttry. 

II.  n  n  I'otUrior  TtmponU  Artery, 
UL      „              „  Oecipital  Artery. 

Thia  artery  dividoa  into  throe  r-econdnry  l»ninche«(Fig.  31).  (1).  The  anterior 
temporal    artery  supplied    the  anterior  port    (orcKibcC)  of  the  oocinato 
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Tio.  89.    Uppcb  subfacb  of  CiBSBaux  [after  Ecker]  showino  Distbxbutiov  or 
CoBTicAx  Vksbbls  [aFter  Duret]. 

F,  f^rontal  lobe.  P,  parietal  lobe.  O,  occipital  lobe.  8,  end  of  horizontal  ramns 
of  fissure  of  Sylvius,  ri,  fissure  of  RoUndo.  A,  ascending  frontal  convolution, 
B,  AScendiBff  parietal  convolution.  Fi,  F-j^  F;,,  superior,  middle  and  inferior  frontal 
coovolutions.  /it/a«  superior  and  inferior  frontal  sulci.  /,  vertical  or  transverse 
fnmtal  fissure  (sulcus  pnecentralia).  Pi,  superior  parietal  lobule.  Fg,  inferior 
parietal  lobule  (supr:i  marginal  convolution).  P',,  angular  convolution,  ip,  inter 
pftrietal  fissure,  em,  caUoso-marginal  fissure,  po,  po,  parieto-K}ccipital  fissure. 
<.,  superior  temporal  fissure.  Oi,  first  occipital  convolutioD.  o,  transverse  occi- 
pital fissors^ 

Diitrihution  of  Vessels, 

The  region  bounded  by  the  line  ( )  represents  the  territory  oyer 

which  the  Anterior  Cerebri  Artery  is  distributed. 

The  r^ons  on  the  left  side  of  the  figure  bounded  by  the  line  ( — -  —  — ) 

represents  the  territory  over  which  the  branches  of  the  Sylvian  Artery-  are  distri- 
buted. 

I.  ExUmal  and  Inferior  frontal  Artery. 

If.  Is  the  region  of  the  Anterior  Parietal  Artery. 

HI.        n  n  Posterior  Parietal  Artery. 

IV.         „  n  Parieto-nhenoidal  Artery, 

The  region  on  the  right  side  of  the  figure  bounded  by  the  line  ( —  .  — .  ^  -  —  >) 
repraaontfl  the  territory  over  which  the  Posterior  Cerebral  Artery  is  distributed. 
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oonrolution,  and  the  under  part  of  the  tip  of  the  temporal  lobe.  (2).  The  pos- 
terior temporal  artery  sappUes  the  lower  parCofthe  temporal  lobe,  vii^ 
the  inferior  temporal  conToIutton  and  the  fusiform  lobule.  {S),  The  occipital 
artery  supplies  the  lingual  lobule,  the  ouneus,  and  the  whole  of  the  ooci{rftel 
lobe  Itself.  This  last  is  the  more  important  branch ;  it  may  be  regarded  as  tbo 
continuation  of  the  main  trunk  of  the  posterior  cerebral.  Xt  turns  round  to  the 
inner  side  of  the  hemisphere,  in  a  position  corresponding  with  the  internal 
paricto-occipital  fissure,  whence  its  ultimate  branches  are  distributed  over  the 
occipital  lobe.  It  also  gives  off  some  important,  because  oomparatively  large. 
branches  in  the  calcarine  fissure,  which  almost  immediately  penetrate  into  the 
adjacent  white  substance. 

The  rupture  of  one  or  other  of  these  latter  twigs  oooaslonally  gives  rise  to 
larger  hemorrhages  than  are  to  be  met  with  anywhere  in  the  midst  of  the  white 
substance  of  the  hemisphere  except  in  the  neighbourhood  of  the  corpus  striatam. 

Over  the  whole  surface  of  the  hemispheres,  as  a  rule,  the  vessels  do  not 
penetrate  till  they  have  been  reduced  in  si'xe  to  such  en  extent 
as  to  rank  almost  with  capillaries.  Henoo  the  paucity  of  other  than 
miliary  hsemorrhageA  in  the  cortex  and  immediately  subjacent  white  matter. 
In  these  respects,  therefore,  the  arteries  of  the  calcarine  fissure  constitute 
notable  exceptions  to  the  rule  which  obtains  elsewhere. 


PARALYSES  DUE  TO  LESIONS  OF  THE  CORTEX  CEREBRI. 

It  is  desirable  to  divide  the  cortex  of  Uic  Cerebral  Hemisphere  into 
certain  artificial  regions,  in  order  more  conveniently  to  refer  to  the 
effects  of  lesions  in  different  parts  of  it. 

What  13  now  known  as  the  Rolandic  region  stands  out  prominentl}' 
as  the  area  of  the  cortex  in  which  the  occurrence  of  lesions  loads  to 
paralyses  of  different  kinds.  It  will  be  found  more  convenient  for  our 
present  purpose,  however,  if  we  deal  with  the  effects  of  lesions  in  thia 
region  last,  so  as  to  be  able  to  follow  it  up  by  the  consideration  of 
the  effects  of  lesions  of  the  internal  capsule — a  part  traversed 
by  the  efferent  fibres  from  this  Rolandic  region  of  the  cortex. 

Reference  will  be  madc^  therefore,  in  succession  to  the  effects  of 
lesions  in  the  following  areas  of  the  cortex  : — 

1.  The  Pr^-Frontal  Reqion. 

2.  The  Occipital  Region. 

8.  The  Pauieto-temporal  Region. 
4.  The  Rolandic  Region. 

1.  Signs  and  Symptoms  of  Lesions  in  the  Pns-Fnmtal 
Kegion. —  Although  the  frontal  lobe  is  nsually  considered  to 
include   the  three  tiers   of  frontal    convolutions  together  with  the 
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ftFcending  frontal  convolution,  the  orbital  conTolutions  and  those 
covering  the  internal  aspect  of  the  corresponding  region,  yet  it  is 
necessary,  ns  Ferrier  points  ont,  for  physiological  and  pathological 
rnrposes  to  snWivide  it,  nud  to  term  that  part  which,  in  its  relation 
to  the  skull,  is  ronghly  bounded  by  the  coronal  suture  (6ee  Fig.  33), 
the  prw-frontal  region,  The  remaining  portion  of  the  convolutions  of 
4hti  frontal  lobe  belong,  indeed,  to  the  Kolandic  region. 


Pio  33.    Relatioks  or  tiii  Skull  and  Bbain  [after  Turnir]. 

Ferrier  found  that  electrical  irritation  of  the  prffi-frontal  region  in 
the  monkey  caused  no  motor  reaction  ;  and  that  destruction  of  these 
same  parts  caused  no  paralysis  either  of  motion  or  of  sensation, 
Namerons  records  of  injury  and  disease  implicating  this  region  of  the 
brain  in  the  human  subject  fchow  also,  in  a  most  conclusive  manner, 
au  absence  of  any  definite  impairment  of  sensibility  or  motility. 

After  referring  to* many  of  the  recorded  caiteK  of  injur}'  involving  thin  region 
of  the  brain,  Furrier  (*  T!ie  Localiaattou  of  Cerebral  DiBoase/  1878,  p.  33)  sajB  : — 
**I  might  multiply  instances  nil  demonstrating  the  samo  fact,  that  Buddea 
and  extensive  laceratioDS  may  be  made  in  the  prflB-frontal  region,  and  large  por- 
lidUR  of  the  brain  substance  may  be  lust,  wiibnut  causing  impaimieni  either  of 
aiinsatioo  or  of  motion  ;  and,  indeed,  nithout  very  evident  disturbance  of  any 
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kindf  bodily  or  meotAl,  especially  if  the  lesion  Iw  unilntertLl."  Again,  after 
referritiif  to  a  iiuuil->er  of  caraa  of  diKcntw  of  ihie  region  of  the  brain  (princi[>aU7 
cases  of  softening  or  of  nbitcfi^A)  bo  mijs:  —  *  In  all  these  eases  there  was  aa 
entire  abeeoce  of  sonBory  or  moior  parutyels ;  and  la  mnnj  there  was  nothing 
recorded  or  nothing  calling  for  Hpecinl  uttention  as  regards  the  mental  condition. 
In  some  of  them,  however,  and  in  one  or  two  others  to  be  referred  to,  the 
pByohologioal  condition  seems  tu  have  attracted  notice." 

In  regard  to  alterations  in  tlie  mental  condition,  thefie  may  be 
either  noa- appreciable  or  slight  in  cases  of  injury  of,  or  disease  in, 
this  brain  region.  Any  such  symptonia  have  been  very  frequently 
absent  where  there  has  been  damage  to  the  praj-frontal  reg^ion  of  the 
brain  only  on  one  »'\de ;  whilst,  on  the  other  baud,  alterations  iu  the 
mental  condition  liave  been  not  nnfreqnently  not4>d  when  theso  regions 
have  been  sinitiltnneously  affecteil  in  both  hemispheres.  It  has  often 
been  difUcuU  precisely  to  define  the  nature  of  the  change  which  bos 
been  broaght  about;  but  a  dull  apathetic  condition  seems  to  have 
been  most  frequently  noticed,  together  with  irritability,  vaccillation, 
a  diminished  power  of  attention,  and  a  lowering  of  the  moral  nature- 
Only  some  of  such  mental  changes  could,  of  course,  be  detected,  eren  io  the 
highest  of  the  lower  auimaU,  in  cases  where  changes  of  this  type  had  realljj 
occurred.  Still,  it  is  interesting  here  to  note  what  was  observed  by  Kerrier  as  ft 
result  of  rcraorat  of  both  the  prio  frontal  lobca  in  monkey?.  He  says: — 
"  RemovHl  or  destruction  by  the  cautery  of  the  antero. frontal  lobes  is  not 
followed  by  any  definitu  physiologicn]  results.  ....  And  yet,  notwltbatauding 
this  appnreut  abeenoe  of  ph,vstulugical  byroptoms,  I  could  perceive  a  very  decided 
alteration  in  the  animals'  charncter  and  bt-haviour,  though  ft  is  difEoult  to  fitato 
in  precise  terms  the  nature  of  thu  change.  The  animals  opemted  on  were 
selected  on  accoaut  of  their  intelligent  character.  After  the  operation  though 
they  miglit  seem  to  one  who  bad  nut  couipuretl  their  present  with  their 
fairly  up  tn  the  average  of  monkey  intelligence,  they  had  ondergonc  a  conaidef^' 
ableph>8iolo((ical  alteratiun.  Instead  of,  as  before,  being  actively  interested  ia 
their  surroundings  and  curiout^ly  pr^'ing  into  all  that  camo  within  the  field  of 
their  obeervation,  they  remained  apathetic  or  dull,  or  dozed  off  to  sleep,  re- 
sponding only  to  the  Bcn^tinns  or  inipreiiKians  of  the  moment  or  varying  thetir 
listlessneiis  with  restless  and  purposeless  wanderings  to  and  fro." 

Similar  experimental  observations  lin^'e  since  been  made  by  Horsley  and 
Schiifer.  They  also  found  no  alteratiunti  in  sentiibility  or  motility  as  a  result  of 
the  o|>oration  in  monkeys.  When  one  pne-fronlnl  lobe  nnly  was  excised  they 
noted  no  changes  whatever  in  the  aniiuuU*  habits  and  di:*fK>sition  ;  but  whuru 
both  of  thefif!  lobes  were  removed  they  did,  at  first,  find  certain  alterations  in 
the  disposition  nnd  habits  of  the  nninmis  (somewhat  Mmilur  to  those  above 
Indicated),  though  they  are  of  opinii)n  that  after  the  lapee  of  from  throe  to  four 
weeks  the  animuU  showeil  no  appreciable  chauge  in  manners  or  disposition  from. 
what  they  bad  exhibited  before  the  operation. 
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that  presents  the  nearest  approach  in  man  to  a  condition  of  brain 
to  tiiat  wliich  was  pivduced  in  the  Dionkey  by  operative  interference,  is 
one  recorded  by  Baraduo  where  Ihero  was  atrophy  of  the  frontal  eoDvulutiona  la 
ho(M  beuiupberce,  which  wa«  not  congenital  but  bud  superrened  during  adult 
life.  Fcrrier  gives  the  following  abstract  of  this  oaae: — "  The  patient  was  an 
of  t}ia  Ho»pice  de  Mvnawes  for  six  week«.  His  moscular  powers  and 
on  were  unimpaired.  He  was  however,  in  a  state  of  complete  dcxnontla, 
■ULTcbing  abont  reetlei!«Iy  the  whole  day,  picking  up  what  came  in  hia  way,  matOp 
and  quite  oblivious  of  all  the  wants  of  nature,  and  rcqairing  to  be  tendc^l  like  a 
child.  The  letiiou  in  thif)  onse  was  purely  cortical,  atrophic,  and  de{>eadent  on 
pftrtial  nbliteratitin  of  the  arterial  supply.  The  lesion  occu))ied  the  two  anterior 
lobes,  that  is  to  aay,  the  first,  second,  and  third  frontal  oonvolutiuu^,  nud  also 
Hm  internal  ai{»ect  of  the  frontal  lobes.  Tiio  ascending  frontnl,  ofoending 
parietal,  and  paracentral  convolutions  were  intact.  The  rest  of  the  brain  was 
■oraal  except  in  the  region  of  the  inferior  parietal  lubule  of  the  right  hernia- 
pbore."  It  ii  worthy  of  nole  tliut  here  the  mental  defects  were  pennaneut  rather 
temporary  and  were  altogether  more  marked  than  those  which  have  been 
irith  even  temporarily  in  moiikcye.  It  should  bo  remembered,  however,  that 
thU  paltml  vre  had  to  do  with  disease  rather  tban  with  injury,  and  thnt 
although  there  were  no  mncroscopio  changes  in  other  parts  of  the  brain,  there 
Bi^t  nevertltele**  have  l>een  microscopic  changes  ^imUar  to  those  met  with  in 
4nD«Qtia — in  short,  that  this  might  have  been  an  ordinary  demented  patient  who 
prevented,  over  and  above  what  is  usual,  certaia  marked  macroscopic  changes  in 
the  {ronial  lol>es. 

A  dmllar  objection  obtaini  in  regard  to  cases  of  idiotcy,  in  which  there  may 
bare  be«n  marltcd  arrest  of  development  or  atrophy  of  the  frontal  lobeti.  This 
eoodition  may  coexist  with  a  state  of  idiotcj  dating  from  birth,  but  then  it  is 
ahDOSC  always  Oftsociated  with  an  abortive  devolupmout  (Ices  roarlted)  of  other 
parts  of  the  brain.  The  same  thing  may  be  said  concerning  general  paralysis  of 
Ae  iuane  in  its  earlj  stages  ;  it  may  be  quite  true  that  at  this  period  morbid 
cbanicee  are  often  most  obvious  in  the  frontHl  regions  of  the  hemispberea 
(Oiehtoo  Browne),  and  also  that  amongst  the  earlier  fiyraptoms  we  meet  with 
**  general  restiescneas  and  unsteadiness  of  mind,  with  impairment  of  attenlionr 
alternating  with  apathy  and  drowsiness  " — and  yet  tbe^e  Hymptonift  cannot  with 
any  certainty  be  referred  in  the  main  to  the  levions  in  the  frontal  lobes,  because 
ilia  probable  that  less  obvioun  changes  may,  even  in  the  early  stages  of  tlic 
flieiimi,  exist  in  many  other  parts  of  the  brain. 

From  what  has  been  said  it  will  be  obyious  that  there  arc  no 
definite  signs  by  which  w©  can,  with  any  degree  of  cerUinty,  come  to 
>  positive  diagnosis  that  disease  exists  in  either  pric- frontal  region 
of  the  brain.  8till,  in  some  cases  we  may  be  guided  to  each  u  diagnosis 
^7  other  considerations.  The  sites  of  external  injury  may  lead  us  to 
'^^P^i  in  cases  of  this  type,  the  existence  of  trnumatisnis  affecting  one 
^Mk  frontal  lobes.  Again,  the  existence  of  disease  in  tlie  nasal 
'**•••,  or  of  tumoars  in  the  orbit,  may,  in  certain  cases,  make  it  probable 
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that  the  frontal  region  of  th*^  brain  has  become  involved,  and  this 
probability  may  be  strengthened^  iu  the  latter  class  of  cases  more 
especially,  by  the  existence  of  impairment  or  loss  of 
smell  on  one  or  both  sides.  But  smaller  even  moderate- 
sized  lesions  beginning  iu  the  frontal  lobes  are  likely  to  run  either  a 
latent  course,  or,  at  least,  to  be  unattended  by  symptoms  ivhich  hare 
any  localising  value. 


2.    Signs    and  Symptoms  of  Lesions  in  the  Occipital   Begion. 

We  sjicak  of  the  cortex  of  the  occipital  region  and  of  the 
occipital  lobe,  next  after  the  frontal  cortex  and  frontal  lobe,  because 
lesions  in  thiH  part  of  the  brain  are  apt  also  to  nm  a  latent  course,  or 
to  be  devoid  of  localising  symptoms,  that  is,  so  long  as  they  are 
strictly  limited  to  the  occipital  lobes  themselvefi. 

Cases  of  f;ortoning,  absccsSj  tumour,  hirmorrhoge  and  traumatism 
limited  to  one  occipital  lobe  have  been  recorded  in  which  there  was  uo 
appreciable  impairment  of  sensation  or  motility,  and  in  which,  at  most, 
there  was  gome  amount  of  mental  obtusoness  or  hebetude. 

Some  bilateral  lesions  in  the  occipital  lobes  have  also  been  recorded. 
In  one  observed  by  Sestie  there  was  an  abscess  in  each  occipital  lobe 
without  any  objective  symptoms.  Although  this  patient's  memory 
was  somewhat  defective,  there  was  no  other  very  appreciable  alteration 
in  his  uientni  condition.  Again,  Leger  lias  recorded  a  cose  of  tumour 
invading  botli  occipital  lobes,  in  which  beyond  general  mental  obtuse- 
ness  and  headache,  there  were  no  objective  symptoms ;  sight  was  not 
impaired. 

In  reference  to  the  cxperiroentaT  inresHgation  of  this  subject  with  monkeyi, 
Ferrier  wriio«  as  follows  :—'*  I  hftvo  found  as  the  result  of  numerous  experi- 
menU,  that  electrical  irrltatiou  maj  be  nppUed  to  the  occipital  lobes  witboat 
producing  any  Dbjeetively  discoverable  rcuction.  Neither  does  destruction  or 
complete  removal  of  these  lobes  singly,  or  on  both  &ides,  cause  any  appreciable 
sensory  or  motor  digturbance.  Animals  eo  mutilated  continue  to  see,  hear, 
touch,  ta&tc,  and  smell,  and  retain  all  their  j>owers  of  voluntary  motion.  The 
results  of  dcKtruction  like  thoEu  of  irritation  arc,  therefore,  mainly  negative,  and 
do  not  succeed  iu  tbrowuig  very  clear  light  on  the  functions  of  these  ref:ioas. 
In  one  or  two  lu^tAuocii  I  ghoutd  mention  that  there  seemed  to  be  £omc  aiI<»otion 
of  vision  ;  but  in  these  cases  I  found  tltal  the  legion  had  extended  beyond  the 
occipital  lobes,  into  the  ungniar  gyri ;  wliilu  in  those  in  which  the  leaiun  did  not 
extend  beyond  the  occipital  lobeF,  uo  such  e^ymptom  occurred."  The  comptex 
relations  of  the  occifiital  lobes  to  yision  in  cascR  where  tbey  have  been  damaged 
alone  or  in  concert  with  the  angular  g}-ru8  on  one  or  both  sides,  as  deduced  bf 
Fcrrior  from  later  experimentSi  have  been  chicwhore  referred  to  (p.  145). 
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Tiom  his  earlier  experiments  Fcrrior  thought  thkt  lesions  of  the  occipital 
(when  bilateral)  led  to  a  e[iecial  impairmeDt  of  the  appetite  for  food.  He 
ritmpttfd  to  expluiu  this  on  the  suppoitition  that  "  tho  occipital  lobes  nre 
ipeedaily  related  to  the  Tisccral  Benaibllitie&i  aad  are  the  anatomical  substrata  o£ 
the  correlated  feelings  nhioh  form  a  large  portion  of  our  personality  and  nib- 
,*ctivity  ■•  (*  Localisation/  p.  117). 

The  later  experiments  of  Boraley  and  Schafer,  with  monkeys,  hare  tended  fully 
to  oonfirm  Ferrier'a  conclusion  that  "legions  of  the  oocipitnl  lobes,  whether  uni- 
Isteral  or  bilateral,  cannot  be  regarded  as  the  direct  cause  either  of  motor  or 
ipecial  sensory  afrectiona.'*  They  have  not  noticed  any  special  relation,  how* 
flfcr,  between  lo«s  of  appetite  and  excision  of  these  lobes.  Monkeys,  from  whom 
both  occipital  lobes  had  been  romoviMl,  in  their  experience,  showed  no 
ippreciable  change  in  habits  or  disposition — so  that  there  was  no  reason  for 
Inferring  that  they  bad  undergnoo  any  definite  alteration  in  regard  to  their 
OMat&l  powers  or  aptitudes. 

.Ifotwithstanding  this  eridence  derived  from  experimental  obserra- 
with  monkeys,  and  the  other  class  of  facts  abore  referred  to,  as 
io  the  frequent  latency  of  lesions  in  the  occipital  lobes,  the  opinion  i% 
held  by  some  physicians  that  lesions  in  this  region  of  tlie  brain  nro 
mere  prone  than  those  of  an  equal  size  in  other  regions  to  be  asso- 
ciited  with  distinct  mental  defects.  Such  a  rievr  has  been  expr^sseil 
by  Rosentbal,  Unghlings  jHckson,  and  the  writer  (p.  04).  It  eeenis 
difficult  to  harmonize  the  convicting  views  and  evidence  bearing  npon 
this  qnestion,  and  yet  a  little  considemtion  may  Buffico  to  show  that 
tlie  discordance  is  not  so  great  as  It  seems. 

lo  this  direction,  it  Menu  to  me  that  throe  eete  of  conaiderations  are  worthy  of 

being  borne  in  mind. 

r, — The  upparvui  abacnoe  of  mental  defects  in  animaU  from  whom  tlie 

lubea  have  been  removed  may   be  duo  to  the  great  difficalty  in  recog- 

F,  or  ftseliug  certain  about,  the  existence  of  any  euch  defect  In   a  dumb 

8o  many  of  it«  actiona  belong  to  the  primary  or  flecondary  automatic 

cbafacter,  that  it  may  be  {raiMible  for  a  monkey  to  wem  to  be  in  ila  ordinary 

Qobiiilion,  when  it  would  be  quite  unable,  in  case  of  nee<I^tn  exerciM  that  degree 

of  iaCelligvoce  which  might  have  been  previously  poHfiible.    The  fact  that  mental 

drfeet  KHnoiimca  Beems  more  apitarent  in  tnonkt>ya  from  whom  the  prte-frontal 

have  been  removed,  than  in  others  from  whom  the  occipital  lobca  have  been 

I,  nay  not  by  any  means  aiiow  that  the  prw<frontal  lobes  have  more  to  do 

Willi  higher  mental  operations  Uian  the  oooipital  lobes.     In  the  first  place  it 

wottld  be  probably  wrong  to  suppose  that  these  great  parts  of  the  brmin  act 

•ftparataly ;  it  is  rather  a  question  of  more  or  less,  that  is  of  the  rclativo  ini- 

ponanee  of  diffurent  regions  of  the  bmia  in  tbijs  or  that  kind  of  functional 

^olivitj.     Thug,  if  wo  suppooe  that  the  pree^frontal  lobes  are  all  important  in 

'«J|$aid  to  the  manifestation  of  what  is  known  as  *  attention/  and  a'so  that  they 

'«  intimately  concerned  with  emotional  etates,  it  does  not  require  much  rcfleo- 
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lion  to  8hoi7  ua  that  an  animal  from  which  the  pne-frontal  lobes  hnre  been  re- 
moved may  bo  dull  and  appaivnlly  careless  of  wbat  ie  passing  nrouod  il,  wbea 
the  incitements  and  firat  conditinna  emential  for  an  alert  obeervatit  attitude  mn 
vanting.  Suob  an  animal  may  easily  seem  to  have  nndei^ae  &ome  very  dia- 
tinct  mental  alteration. 

If  we  bear  in  mind  the  Booond  eet  of  considerations,  next  to  be  referred  to,  U 
will  be  found  that  the  supiioRitions  above  mentioned  are  also  applicable  to  the 
explanation  of  the  effects  of  disease  in  the  human  subject — with  the,  at  tiro«a^ 
•eemiugly  greater  implication  of  mind  where  disease  exists  iu  botb  frontJil  lobes 
than  when  it  exists  in  both  occipital  lobes. 

2°. — lu  caiies  of  cerebral  disease  some  kinds  of  mental  defect  are  company 
tively  easy  to  recognize,  otbera  aroextromely  difficnlt.  To  the  former  category 
belong  the  varioos  degrees  of  uiicousoioaBneBS  or  of  deliriom;  also  a  dnlL, 
apathetic  condition  (which  may  result  from  bilateral  disooAo  of  the  prTb>frontAl 
Jobvfl)  (  aleo  c(<rtaiii  defects  in  aonaory  or  perceptive  aree  of  the  cortex 
(espeoially  tlioso  pertaining  to  bearing  or  sight  in  the  left  hcmiapherc),  making 
it  difficult  for  the  patient  to  undcratand  spoken  or  printed  words,  and  pi'rtuips 
also  to  express  himself  correctly.  Rnt  thu  kind  of  dofect  which  is  extremely 
difficult  to  reoognizo  in  a  patient  suffering  from  a  brain  injury  or  lesion  is, 
for  instance,  an  inability  to  perfonii  those  higher  efforts  of  an  intellectual  (irder 
of  which  the  individaal  may  be  capable  (the  nature  of  which  will,  of  coarse, 
vary  widely  with  educatiuu  and  natural  endowment).  The  reason  for  this  It 
perfectly  dear.  Persons  who  are  sick  and  111  from  whatsoer&r  oanse,  bat  c*- 
peoiallv  if  t^o  caaso  be  an  intra- cranial  lesion,  are  not  accustomed  or  usually 
called  npon  to  exercise  their  intellect  to  any  appreciable  extent — their  mental 
life  is  carried  on  in  the  Tower  spheres  of  perception  and  simple  motor  respon— 
— bonce,  the  exintence  of  any  ititellectnal  defect  or  defect  in  power  of  gOo* 
stmctive  imagination  either  is  not  or  cannot  be  detected.  This  the  writer  ia 
inclined  to  think  is  one  of  thu  principa)  causes  why  lesions  limited  to  the 
occipital  lobes  in  man  may  appear  in  many  cases  to  bo  latent,  or  why,  at  all 
events,  they  caasu  no  eonily  appreciable  mcntjkl  defect. 

3^. — Although  what  has  been  said  in  the  previoos  paragraphs  may  afford 
aoroc  explanation  of  the  reported  absence  of  mental  change  in  animals  and 
also  in  man  after  damage  to  even  both  occipital  lobes,  it  does  nothing  to  reeoa- 
cllo  the  diBcre[tanciee  between  these  observations  and  those  other  oUnical  facta 
npon  which  Bosenthal,  Hughlings  Jackaon  and  the  writer  have  been  led  to 
form  the  opinion  that  lesions  In  the  occipital  lobes  are  especially  prono  to  be 
associated  with  mental  defecls.  I  am  disponed  to  think  thnt  this  discrepancy 
may  bo  in  part  accounted  for  by  the  fact  that  some  observers  search 
corefally  than  others  for  snoH  defects ;  uid  in  part  from  the  foot  that  in 
in  which  lesions  in  the  occipitol  lobes  bare  been  associated  with  readily  de- 
tectable mental  defects,  there  may  have  been  an  extension  of  the  lesion  into 
the  contiLmona  perceptive  centres  aboac  the  posterior  extremity  of  the  BylviaA 
fissnre — the  conjoint  affoctiou  of  which  sense  centres  would  have  the  effect  not 
only  of  iiitemtifying  intellectual  dofcots,  bnt  of  adding  to  them  dulneaa  of 
appreheonino  in  oonnectiou  with  audition  or  vision,  or  defucts  in  intetlcctnal 
expression  such  aa  oould  not  escape  observation  (see  p.  120). 
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resh  observations  are  obvinnsly  needed  in  order  to  throw  farther 
lig'ht  upon  these  different    points  of    view — and   it  is  new  clinico- 
pathological  facte  which  are  especially  required,  since  experiments  apon 
aaimals   not   having   the  si>ecch-endowmenU   of  man,  can  give   us 
bat  little  information  on  many  of  thet<e  points.     A  good  illu^itration 
of  the  diiTerences  that  would  result,  in  the  monkey  and  in  the  man  re- 
spectively, from  one  particular   lesion   may  here  be  referred  to  with 
■dvantaj^'Cf  owing  to  the  light  wliich  it  throws  upon  the  dillicult  sub- 
ject now  under  discussion.     Thns  in  a  rocent  paper  (^  Proceed,   of 
Roy.  Soc./  Jan.  24,  1884)   Ferrier  and  Yeo  say  : — "  Deep  incisions 
iDAjr  be  made  in  both  ocuipitHl  lotto's  ut  the  same   time,  or  the  greater 
rtion  of  one  or  both  occipital  Inbc'a  ut  the  same  time  may  be  removed 
tbout   any  appreciable  impairment  of   vision/'      This   is  quite  iu 
ttccordanco  with  the  conclusion  previously  arrived  at  by  Ferrier  alone, 
that  no  sensory  defect  followed  the  removal  of  both  occipital  lobea. 
liut  Ferrier  and  Yeo  also  say  this  : — *'  The  only  lesion  which  causes 
cotoplete  and  permanent  loss  of  vision  in  both  eyes  is  total  destmc- 
Cion  of   the   occipital  lubes  and  angular   gyri  on  both  sides.  .  .  . 
l^ie^tniction  of  the  occipital  lobe  and  angular  gyrus  on  one  side  causes 
l^xoporary  amblyopia  of  the  opposite  eye  and  homonymous  hcuiianopla 
of  lM)lh  eyes,  towards  the  side  opposite,  the  lesion."     These  experi- 
oicnts  illustrate  the  diO'erent  effects  produced  by  a  slight  extension  of 
^  lesion  beyond  the  occipital  region  ;  and  though,  taking  the  case  of 
^e  unilateral  lesion,  the  additional  defect  in  the  case  of  the  monkey 
**s  only  an  impairment  of  the  sense  of  sight,  yet  it  is  perfectly  certain 
^ot  with  such  a  lesion  causing  destruction  of  the  angular  gyms  and 
<^the  occipital  lobe  on  the  left  side  iu  a  human  being,  we  should  liave 
^Ad  also  (p.  124)  distinct  evidence  of  mental  defect  and  of  defect  in 
«*e  }jaticnt*s  power  of  intellectual  expression — since  lesion  in  the  left 
ar  eyrus  alone  may  produce  what  is  now  commonly  known  as 
blindness.** 

is  held  by  Munk  that  removal  of,  or  damage  to,  both  occipital 

**b©«  gives  rise  to  an  intellectual  visual  delect,  in  which,  whilst  the 

^ikiBul  may  see  and  avoid  cxti^rual  objects  coming  in  its  way,  it  may 

^o  so  without  apprehending  their  nature — it  does  not,  for  instance, 

f*cognize  food  as  such.     To  some  extent  this  accords  with  Ferrier*8 

^3cpvi«nce,  although  he  pnts  a  difl*orent  interpretation  npon  the  fact. 

^U  has  also  recognized  tbis  kind  of  visual   defect  which  Mnnk 

*  CoucemioK^  tba  |>Oft(iible  prodactioa  of  donblo  bomonymoug  beoiioDOpia  as 
*  nalk  of  loaiooa  of  tho  occipital  lobe,  see  p.  114. 
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speaks  of  as  psycbical  blindness  (Seelenblindheit).  WTiether  this 
species  of  defect  exists  or  not  with  nuiJateral  lesions  of  the  occipital, 
lobes  niTist  bo  left  for  futare  observation  to  settle.  We  may,  how<^ 
ever,  observe  here  concerning  this  disability,  that  it  is  a  lower  or  more' 
fiindnuiental  defect  of  the  same  order  as  *  word-blindness  ' ;  and  many 
considerations  make  it  prohnble  that  such  a  defect  would  be  met  with 
under  the  conditions  above  specifiod — and,  according  to  Hughlings 
Jackson,  especially  where  the  lesion  eiusts  in  the  occipital  lobe  of  Uie 
right  side. 


It  may  be  well  to  note,  in  this  place,  that  Broadbcnt  has  recorded  a  case  of 
emboliBm  of  the  right  posterior  cerebral  arbery  (*  Trans,  of  Clin.  Soc./  1876,  p. 
01),  in  which»  after  death,  softening  of  the  outer  and  lower  part«  of  the  right 
occipital  lobe  was  met  with — "the  goftcDing  extended  from  the  desconding 
comu  of  the  hitoml  ventricle  to  the  tip  of  the  [occipital]  lobe,  and  io- 
TOtved  tbo  tail  of  the  oorims  striatam  and  the  fibres  of  the  thalamus  passing  to 
the  occipital  lobo."  Concerning  this  juitifiut  Dr.  Broadbent  aays- — '*  Rerore 
concluding,  I  would  again  call  attention  to  the  interoeting  psychological  fact 
that  when  the  iaUlligence  was  bo  fur  re^^tored  that  no  deficiency  of  oumpreben- 
eion,  or  memory,  or  reasoning  powers  was  evident — the  patient  was  so  in- 
different to  common  decency  as  to  throw  about  his  fajcos  and  daub  his  ban 
and  bedclothes  with  them/* 


lu  what  has  been  said  abovo  concerning  the  angular  gyras  we  har^ 
been  alluding  to  a  part  of  the  cortex  lying  outside  the  occipital  region 
(a  purely  artificial  division),  and  yet  functionally  the  two  regions  are 
evidently  in  the  closest  relation  with  one  another  and  with  the  visual 
Bcnso.  Ferricr  speaks,  therefore,  of  an  *  occipito-angular  region  * 
of  the  cortex. 

Again,  it  should  be  noted  that,  what  has  been  said  above  in  regard 
to  both  the  prrc-frontal  and  the  occipital  cortical  regions,  is  really 
applicable  to  the  whole  thickness  of  the  brain  in  these  situations, 
that  is,  to  the  pra:-frontal  lobes  and  the  occipital  lobes 
respectively. 


] 


3.  Signs  and  Symptoms  of  Lesions  in  the  Parieto-Xemporal  fiegion. 
This  regi<K»  includes  the  snpranmrginal  lobule  and  angular  gyrus, 
the  convolutions  of  the  temporo-sphcnoidal  lobe  on  its  external 
and  internal  aifpect,  viz.,  the  superior,  middle,  and  inferior  temporo- 
sphenoidal  convoluti(ms,  the  occipito-temporal  convolutions  (lingual 
lobule  and  fusiform  lobule),  the  uncinate  gyrus,  and  hippocampus^ 
major  or  oornu  Amiuonis. 
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^it.  31      PaOFiLi  Tunr  or  thx   Bight  Cbhebbal  Himisphmkb    showimo  its 
CoMTOLirrioiis  akd  Fisscsita  [after  Tum«r], 

Fr  Pr.  Frontal  loto.    Tar,  Parietal  lobe. 

Oc,  Occipital  lobe.    TS,  Teroporo- sphenoidal  lobe. 

Kft,  P^ure  of  RoUodo.     SS.  Sylvian  fissure ;  8'S'  ascoodiag  limb  of. 

IP.  iDtra-pnrietal  flusure;  PP,  Parallel  Rssure. 

1,1,  3,  Thiee  tiers  of  frontal  conTolutJons. 

4.4  Aacrodinj;  frnnrai,  and  5,5,  aaopndtng  parietal  conTolutloni.     S'l  Outer  part 

id  poataro-parietal  lobule. 
A,  8apr«-raarf^QAl  lobule.    0.6,  Angular  conTolution. 
T.7,  Upper,  8^,  middle,  and  9,0,  lower  tcinporo-sphenoidal  cooTolutions; 
h\  11,  12,  Superior,  middle,  aud  Inferior  occipital  coovolutinnA. 
«i  B,  r.  c,  First,  aecood,  third,  and  fourth  aunecteot  coDToIutioiu. 

This  is  commonly  spolien  of  as  the  seDsory  region  of  the  cerebral 
cortex,  in  opposition  to  the  Kolandic  or  so-called  motor  region.  What 
vu  uid  in  the  U?t  section,  however,  will  have  sufficed  to  ehow  that 
llie  occipital  cortex  has  also  sensory  functions,  at  leo^t  bo  far  as  vision 
ii  concerned;  whilst,  what  has  been  said  elsewhere  (p.  113)  leaves 
^  question  open  to  grave  doubt  whether  the  Rolandic  area  iUclf 
^OviDot  subserve  sensory  fimctioni3  of  the  kinesthetic  order, 

Tbe  writer  was  one  of  the  first  to  call  attention  to  the  probable 
^iitenoe  in  the  cortex  of  the  cerebral  hemispheres  of  what  are  now 
*«»toed  sensory  or  perceptive  centres.  Writing  in  Jan.,  1869 
CJotimal  of  Mental  Science'),  he  said  :—'*  though  there  may  be 
Biich  and  compound  overlapping  of  areas,  and  though  tlie  area  pcr- 
Ujtu]||>  to  the  impressions  of  any  particular  sense  in  the  cerebral 
'*c«tiplieres  may  be  a  very  extended  one  .  .  .  still  it  may  well  be 
^ocrtain  portions  of  the  surface  of  the  cerebral  hemitjphercs  might 
(QrrfKpond  more  especially  to  the  maximum  amount  of  nerve  cells 
*><i6brea  pertaining  to  some  one  or  other  of  the  special  senses.  .  .  . 
*<M  aa  certain  of  the  senses  contribute  in  a  preponderating  degree 
^<>'*vdi  the  bailding  up  of  our  mental  impressions  and  their  corres- 
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ponding  volitional  results  (e.y..  those  of  Sight,  Hearing,  and  Touch), 
BO  we  may  imagine  that  these  sense  organs  would  be  connected  intor- 
cally  with  a  comparatively  wide  area  of  cortical  substance  in  each 
hemisphere.  It  would  be  fair  to  infer  as  a  probability,  therefore,  that 
the  *  perceptive  centres '  for  visual  impressions,  and  also  those  for 
acoustic  impressions,  would  have  a  wide-spread  seat  in  the  cerebral 
hemispheres,  whilst  those  pertaining  to  the  gustatory  and  olfactory 
senses  would  hare  a  more  limited  distribution/' 

No  mention  of  any  such  localisations  in  the  cortex  was,  up  to  this 
period,  to  be  found  iu  medical  or  phyfiiological  works ;    although,  as 


Fio.  35.    IHMKR  r&cs  and  tbntobial  surface  of  the  lkft  CaaKBRAi.  BEmspRsaa 

[after  Turner]. 

FrfProntal  Icbe.    Par»FuietAl  lobe.    Oc,Occipt&l  lobo.    TSiTemporo-qihenoidal 

lobe. 
PO,  Interoal  parleto-occipital  fisfiura. 
iii,  Calloao-mArginal.  and  J,  calcarine  fiasure. 
mm,  Dentatfl  finaure.    no,  CnlUteral  fissure. 
17, 17.  17,  Marginnt  conTolutioD.    18,  IS,  Convolution  of  Corpus  calloeum.    16' 

QuadrilnUral  lobule. 
19, 19,  uncinate  cnnvnlution,  of  which  19*  is  the  crotchet,  or  recurved  part. 
35,CuDeus  oroccipiLa)  lobule. 
0,8,  Inner  face  of  inferior  temporo-spbenoidal  convolution. 


the  writer  then  first  attempted  to  show,  such  notions  were  capable 
of  throwing  much  light  upon  cerebral  physiology  and  upon  certain 
defects  of  Speech  resnlting  from  disease  of  the  brain  ('  Brit,  and 
For.  Med.  Chir.  Rev./  Jan.  and  April,  1869).  The  writer's  views 
in  this  direction  were  shortly  afterwards  endorsed  and  extended  by 
Dr.  Broadbent  (*  Med.  Chir.  Trans.,'  1872,  p.  180). 

Fcrrier,  some  years  later,  sought,  by  experimental  evidence,  not  only 
to  prove  the  existence  but  also  to  define  the  actnal  location  of  such 
sensory  or  perceptive  centres  (*  Phil.  Trans.,*  1875,  p.  445)  in  the 
cerebral  cortex,  and  he  has  undoubtedly  thrown  some  moat  important 
light  upon  this  very  difiGcuIt  subject.      Whilst  such  a  statement  is 
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only  jast,  it  must  not  be  considered  tliat  I  am  prepared  to  accept  all 
Iju  results  as  final,  or  indeed  to  bolii^vc  that  some  of  the  sensory 
ctbins  are  anything  like  so  topographically  limited  as  he  represents 
tbem  to  be. 

^1      In  bu  work  *ThB  Brain  aa  aa  Orgui  of  Miud '  (1880,  pp.  522  and  580)  the 

^H  writer  hmm    referred    to   anothur  poaitiblo   interpretation  ol  Ferricr'a  reaaltA. 

^M  *'TliQio  experim£>DCd  of  Fcrricr  arti  ^apposed  by  him  to  snpport  the  notion  that 

^1  pCTcoptiTc  cciitres    limited    in    ama,    and    topographically    distinct  from  uae 

JK  AaotliL't,  exUt  in  the  cortex  of  the  cerebral  hemiBpheres.      Hib  facts,  hovrerer, 

dotnt  nec««Barity  carry  with  them  any  such  interpretntioo.      They  are  quite 

OkpaUe  of  being  eiplained  in  accordance  with  what  we  bold  to  be  the  more 

probable  theory,  viz.,  that  lucb  pcnwptive  centres  or  mechanisms  are  diffuse 

is  seat  snd  interblended  witJi  others.    This,  indeed,  has  boon  pointed  ont  by 

1*™I.  Croom  Robtrtson,  who  says: — *so  there  is  uo  iutriusio  imprubability — 

niher  the  rererte — in  the  view  that  impreaaions  received  by  iiny  orjLfnn  of 

>«>ue  are  all  carried  up  first  to  a  particular  rcf<ion  of  the  cortical  sobstance 

before  tbey  are  bronght  into  relation  with  other  impreRsions  and  with  motor 

ittp&lMii,  or  are  otherwise  elabomiod  in  the  brain.      It  may  well  bo  that  there 

>n  ^Mcial  e«nac«r7  orgButt  in  the  hraiu-cortox,  and  that  Dr.  Ferrier  has  fj^iven 

tbsfint  rough  indication  of  their  lo<»ility.'      Each  sot  of  sensory  fibres  may, 

^fict,  direct  tbemselres  towards  some  particular  part  of  the  cerobr&l  cortex. 

vWace  the  fibres  may  diffuse  thcmaclTCd  more  or  leaa  widely.      These  '  first 

CQticsl  stations,*  or  regions  from  which  sensory  fibres  difl^ose  thoniselvee  in 

wSentit  dirvctions,  may  hare  no  real  claim  to  be  considered  as  '  centres/  and 

7*tUte  tame  kind  of  reenlts  may  follow  from  their  dcstmction  or  stimulation 

*>  if  Uicy  were  real  '  centres/      And,  owing  to  the  subsequent  diffosion  of  the 

**T«|^  kinds  of  fibres,  other  regions  are  not  Ukcly  to  bo  revealed  by  ozperi- 

^^eotaJ  investigation  which  would  have  any  similar  claims  to  be  regarded  aa 

**»uij  centres/* 

What  was  taid  above  has  been  in  a  meaimre  jostified  by  subseqaent  obserra- 
^'^oooceming  the  risnal  aense.  Ferrier  himself  no  longer  limits  itn  ceotre* 
^  hit  did  originally,  to  the  angular  gyrus  ;  he  now  adds  to  it  the  oortez  over 
^*  whole  occipital  region  of  the  hemisphere.  Perhaps,  in  the  future,  similar 
f'^^naioas  may  have  to  bo  made,  enlarging  the  boundarici  at  present  aosigoed 
^  turn  ID  the  ccH'tex  for  the  so-called  centres  for  aaditioo  and  touoh. 


A4S  experimental  investigations,  made  upon  some  of  the  lower 
^'^imal*  by  Ferrier,  nudoubtedly  threw  the  first  light  upon  the  par- 
^^tilar  (titaatione  in  the  cortex  the  damage  of  which  caoses  special 
'^{Mtirment  of  this  or  that  sense  ;  and  as,  moreorer,  for  Yarious 
*^%soafl,  oar  knowledge  derived  from  clioico-patbological  data  con- 
••nuBg  these  localisations  is  very  defective,  it  will  be  best  first  of  all 
^  refer  to  these  experimental  results  in  regard  to  the  localisation  of 
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the  Beveral  so-called  centres  for  touch,  taste,  smell,   hearing,  and 
vision. 

The  sense  of  Tonch  and  common  sensibility  for  all  parts 
of  one  half  of  the  body  Ferricr  believes  to  be  localised  in  the 
hippocampal  region  of  the  opposite  hemisphere  of  the  brain — 
i.«.,  in  the  hippocampus  major  and  the  overlying  uncinate  gjTus 
(Pig.  35). 

The  sense  of  Taste  and  the  sense  of  Smell  he  localises  in  con- 
tiguons  parts  of  the  anterior  extremity  of  the  temporo-sphenoidal  lobe, 
that  is,  in  the  so-called  subicular  region.  Ferrier  says  in  regard 
to  this  region  : — "  Destruction  causes  no  motor  paralysis,  bnt  is 
followed  by  loss  of  smell  on  the  same  side ;  and  when  the  lesions 
invade  not  merely  the  subicuhim  but  the  neighbouring  regions  onon«, 
side,  taste  also  is  affected  on  the  opposite  side  of  the  tongne«i 
Bilateral  lesions  cause  complete  toss  both  of  taste  and  smell.*' 

The  sense  of  Hearing  is  localised  by  Ferrier  in  the  first  or 
superior  tem  por  o  -  ephen  oidal  convolution.  Referring 
to  the  effects  of  dcstmctive  lesions  of  one  of  these  conrolutions 
Ferrier  says  : — "  though  it  is  certain  that  bearing  is  at  leasfc 
impaired  on  the  opposite  side,  the  difficulty  of  ascertaining  the  con- 
dition of  auditory  perception  in  animals,  when  only  one  ear  is  affected, 
is  such  as  to  render  it  impossible  to  speak  definitely  as  to  the  extent 
and  duration  of  the  affection  of  hearing;  whereas  when  these  centres 
are  destroyed  bilaterally,  there  seems  to  be  a  total  loss  of  tlie  sense  of 
hearing ;  meaning  by  that  auditory  discrimination  as  contradis- 
tinguished from  mere  auditory  reaction.*' 

The  sense  of  Siglit  is  now  localised  by  Ferricr  in  the  occipito- 
angular  region — that  is,  in  the  angular  gyrus  and  occipital 
region  combined. 

The  effects  of  stimulation  of  the  angular  gyms  on  one  side  have 
already  been  referred  to,  in  connection  with  the  organic  cause  of 
lateral  deviation  of  the  eyes  and  head  (p.  97). 

In  regard  to  the  effects  upon  vision  of  destruction,  partial  or  com- 
plete, of  the  occipito-angular  regions  Ferrier  thus  snuiniarises  his 
conclusions: — "Unilateral  destruction  of  the  cortex  of  the  angular 
gyrus  causes  temporary  abolition  or  impairment  of  vision  in  tho 
opposite  eye — not  of  a  hemiopic  cliaracter.  .  .  .  Destruction  of  tho 
occipital  lobe  and  angular  gyrus  on  one  side  causes  temporary 
amblyopia  of  the  opposite  eye  and  homonymous  hemianopia  of  both 
eyes,  towards  the  aide  opposite  the  lesion." 
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•*  Complete  extirpnlion  of  both  angular  gyri  causes  for  a  time  total 
blindness,  eacceeded  by  lasting  vieaal  defect  in  both  eyes." 

"The  only  lesiou  which  canses  complete  and  permanent  loss  of 
risioD  in  both  eyes  is  total  destruction  of  the  occipital  lobes  and  of 
the  angular  gyri  on  both  eides." 

**As  iu  none  of  the  cases  recorded  either  of  partial  cBilateral  or 
biliteral  dcHtmction  of  the  occipito-angiilar  region,  TTtro  the  amblyopic 
or  Itcmianoptc  symptoms  permanent,  it  is  concluded  tliat  Tision  is 
possible  with  both  eyes  if  only  portions  of  the  visual  centres  remain 
intact  on  both  sides." 

Even  if  we  arc  to  sappose,  as  seems  probable,  that  something  like 
tilt  same  set  of  facts  concerning  impairment  of  the  dificrent  modes  of 
sauibilily  would,  under  parallel  conditions  hold  good  for  man,  it 
nost  at  the  same  time  be  confessed  that  little  has  been  done  as  yet  by 
diuico-pathological  evidence  to  cstubliBh  these  localiBations. 

This  ia  dne  to  several  circnmstancps,  the  nature  of  which  varies 
BooewLat  for  the  diOferent  modes  of  sensibility. 

Id  the  first  place,  with  the  exception  of  toucli  anil  common  sensibi- 
litT,  tlte  various  sensory  rndowmcnts  are  not  likely  to  bo  sorionsly 
inUrfcred  with  by  unilateral  corticallesions,  after  the  first  two 
or  three  days  from  the  onset  of  a  head  afifection, 
onleisa  we  have  to  do  with  bilateral,  more  or  less  symmetrical  cortical 
lesiona — which  are,  of  course,  met  with  only  with  extreme  rarity. 

Tien,  again,  any  sensory  defect  which  may  chance  to  be  present 
finring  the  first  two  or  three  days  in  the  case  of  a  unilateral  cortical 
lesion  is  extremely  apt  to  remain  undetected,  even  if  it  be  not  actually 
Qtirecogntzable.  The  general  state  of  the  patient  at  this  stage  of 
bis  Ulneaa  (seeing  that  there  may  be  some  stupor,  delirium,  or, 
dvlaew  of  apprehension)  is  only  too  often  such  as  to  make  examina- 
^as  for  the  testing  of  sensibility  either  undesirable  or  little  likely  to 
W  rewarded  by  any  reliable  results. 

These  are  the  two  main  general  causes  that  t«nd  to  hamper  the 
progreKB  of  our  knowledge  in  this  direction,  that  is,  by  clinico- 
r*tiiQh)gic»l  observations. 

Itt  regard  to  the  reason  why  unilateral  lesions  of  certain  regiona 
^  produce  profound  and  lasting  defects  in  touch  and  common  sensi- 
^uity,  and  no  profonnd  or  lasting  results  when  occurring  in  regions 
•'*ociat€d  with  the  functional  activity  of  the  more  specialised  modes 

^'  tcnHtbility,  I  have  elsewhere  said  ('  Brain  as  au  Orgau  of  Mind, 

P.-489):— 
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**  It  U  odIj  in  the  ■phere  of  the  three  higher  senses,  however,  that  a  blending 
of  the  Bubjcotive  accompaniments  of  impre&iioDs  from  the  two  sides  of  the  body 
oooura  »o  as  to  produce  sinf;le  Perceptions.  An  object  which  jtt  smelt  is  por- 
oeiTod  ns  ooc  i  a  body  which  Is  seen  is  rccognixcd  a&  siogle ;  and.  fdmilarlj^  a 
Bouud,  though  stimulutiog  both  auditory  organs,  is  heard  as  one  sonnd.  And, 
although  no  can  localise  truatatory  impressions  to  one  or  other  side  of  the 
mouth,  wlien  our  attention  is  directed  to  the  subject,  we  ar«  not  accustomed  to 
do  so,  and  ihorc  would  he  Httlo  use  Ln  mfikinfF  suah  dittcriminations.  The  oaae 
fs  altogether  dififereut.  Iiowever,  to  regard  to  the  Nfase  of  touch  or  common  sens!. 
bility.  By  means  of  Smell,  Sight  and  Hearing  we  are  brought  into  relation 
with  distant  phenomenu,  but  lu  the  exercise  of  Tast«  or  Touch  there  ifi  actual 
contact  with  different  portions  of  the  extended  eurfoce  of  our  bodicit.  and,  th«7C. 
fore,  in  the  luttor  cose  more  eapocially,  there  onght  to  be,  as  there  is,  a  thorooirfalT 
independent  power  of  appreciating  the  impresnions  impinging  upon  each  sfd« 
of  the  Uhlr.  and,  indeed*  of  pretty  aocurutely  localising  thoin.'* 

Ferrier  ('  I.ocAliM.tiou  of  Cerebral  DiAeaxe,'  p.  140)  al^o  makes  some  remarka 
l)car[ng  U|K>n  tliis  point.  He  says  : — "Tlie  facts  of  curubral  dtdoase  in  general* 
and  of  ccrelimi  hemiAme.^tliei(ia  in  particular,  would  seem  to  show  that  in  re« 
spoct  of  tactile  sensation  there  U  less  bitateml  reprei^jntatloo  in  each  hemiftphers 
than  as  regards  the  other  forms  of  wnsibility.  For  in  cerebral  beniinn.-p^tbeeia, 
tmetilc  Bensotion  U  always  most  deeply  aiTectcd,  and  may  sLill  remain  greatly 
impaired,  after  all  the  other  forms  of  sensory  impairaient  have  disappeamj. 
Hence,  in  the  Blighter  forma  of  afTeotton  of  the  pOcitcrior  third  of  the  iutcmal 
capsule,  tactile  sensation  only  may  be  impaired." 

There  i?  good  reason,  indeed,  for  believing  that  ono  ccrebml  Itenns- 
phere  may  take  cognizance  of  the  visiiul  iniprcssions  made  upon  both 
oyeB,as  well  as  of  the  auditory  impressionR  made  npon  botli  cars  since 
there  are  several  cases  upon  record  in  which,  althongh  one  hemisphere 
has  been  nearly  totally  tiestroyed,  Right  and  honring  has  remained 
ftlin(»st  anaffected  on  both  sides.  This  has  occurred  in  remarkable 
eues  recorded  by  Andral,  Abercrombie,  CmTeilliier  and  others. 


There  seems  to  be  only  two  possible  modes  of  accounting  for  moh  laota. 

We  must  (*itber  (a)  suppose  that  each  e>'o  or  each  ear  is  (as  the  phrase  goea) 
reprewnted  in  each  hemisphere — meaning  by  that,  apparently,  that  &om  the 
nucleus  or  lower  sensory  centre  in  connection  with  each  optic  nerve,  as  with 
each  auditory  nerve,  two  sets  of  fibres  proceed  upwards  to  the  cortex,  the  one 
«et  going  to  the  hemisphere  on  the  opposite  side  aud  the  other  to  the  hemi^phe^e 
oo  the  same  side.  This  we  may  term  the  hypothcsisof  double  siruotural 
representation. 

Or  (h)  we  must  adopt  some  such  extdanation  as  I  ventured  to  adduce  in  187( 
('Paralysis  from  Brain  Ditdeose,'  p.  107),  when  the  following  purngrajih  waa 
written: — "  We  are  compelled  to  fall  back,  as  it  Appears  to  me,  tipitn  ihe  satiM 
kind  of  reasoning  a«  that  employed  by  Dr.  broadK-nt  (o  account  fur  llic  exciop- 
tions  from  paralysis  of  the  neck  aud  trunk  muscles  on  one  side  in  casca  of 


lMaifp1«gia.  Ilius,  in  the  ca«e  of  motor  phenomena,  wo  find  a  unilnteml  oat- 
going  »timulas  impiuging  upon  one  aide  of  double  and  united  ganglia  in  the 
m«dull»  or  cnrd.  and  thence  spreAding  to  related  muscles  on  both  sides^of  the 
body.  ConverBel;,  in  the  cue  of  twmtory  phenomena,  wo  Eeem  to  have  double 
ingoing  impressions  impinging  npon  sendc  organs  on  each  side  of  the  bfxiy,  con- 
Teriging  to  double  and  united  scneory  ganglia,  and  these  being  taken  oognizanoe 
of  by  a  single  cerebral  hcmUphere,  when  it  bnppenii  that  the  other  is  soriou^ly 
damaged the  perceptive  action  of  the  one  hemisphere  fur  sensorial  im- 
pressions from  the  two  aide^  of  the  body,  would  be  likely  to  take  place  {tcrfectly 
or  imperfectly  aooording  to  the  fretjuency  with  which  the  two'.halves  of  the  bcobo 
At  the  base  of  the  brain  are  haliituntly  stimulated  in  concert:  because 
the  frei^ueney  of  thiB  ftynchroni^'m  in  action  would  de]>end  tlie  complete- 

BOW  of  the  commi^Mural  union  exifttin^;  l>etween  them Ph)*8io]ogically 

however  the  case  is  quite  difTereut  with  n^pird  to  the  seuf^  of  touch  or  common 
MiMibility.  In  this  mndt*  of  sentiency  impressions  derirE^d  from  one  aide  of  the 
body  engage  our  attention  more  fretpiently  than  aimultaneouH  impressions  on 
the  two  ride*  of  the  bwly;  and  even  where  the  latter  event  occun*,  the  impressions 
on  the  two  ftides  are  dlflcritiiinated  from  one  another.  In  its  ordinary  octirity. 
therefore.  tbt»  is  u  mode  of  sonlioncy  differing  altogether  from  the  others." 

••.  .  .  what  I  hare  already  pointed  oat  is,  that  injury  of  the  pcrceplivc  centres 
of  one  fUit;  or  of  the  fibres  connecting  thciii  with  the  lower  or  hai«Hl  j^iriglia,  do 
Dot  prt'duc*?  any  hitherto  apprvclnteil  effect  on  the  Bonscfi  of  hciirinjr,  sight) 
md.  or  taste,  though  it  does  pro-luce  some  effects  upon  common  or  tactile 
KoaibnilT.  The  result  is.  however,  in  each  intttanco  altt^gethcr  ditferou  if  we 
hav*  to  do  with  damage  to  the  hnna)  nuclei  ('sense  centres '),  or  to  the  nerve 
knmka  connecting  tliera  with  the  periphernl  parts  or  sense  ort^n.-*  {>rnpcr.*' 
ThU  w«  may  term,  for  the  sake  of  diKtinotion,  the  hypothesis  of  double 
^H     faaetiiMtnt   representation. 

^H       It  reniainH  novr  to  Aay  a  few  words  concerning  dnmagcs  occftsioned 

^V  by    dUea^e    or    injnry,   as   occurring    in   tlie  bnman   subject,  to  the 

^P  different  eortical   regioni*  of  the  teinporo-sphenoidal  lobes  which  havo 

l>««n  abiive  referred  to  in  connection  with  the  several  sensory  endow- 

icDts,  ami  to  the  conditions  under  which  they  are  severally  most 

►t*oae  to  occur. 

•Sippocampal  region, — As  yet  no   cases   of  gross    lesion,   snch  as 

>ning  or  badtiiorrhage,  limited  to  the  hippocainpal  region  on  oao 

^i^ie,  have  been  carefnlly  observed  and  place<l  on  record.    Tliis  is  one  of 

^lae  gaps  that  will  hove  to  be  filled  up  in  the  future.    Thus,  although 

e^xperiments  upon    animals  seem   to   show,  as  above  indicated,  that 

VKvtilateral  lesions  of  this  region  of  the  cortex  may  produce  lasting  loss 

or  impainnont  of  Rensihllity  on  the  opposite  side  of  the  body,  we  know 

***»lKin^'of  any  such  result  from  clinic<.»-pathological  observations  upon 

*>Qan.    In  any  future  observations  that  may  be  madei  it  luuat  be  well 
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bome  IT)  Tnind  that  the  posterior  third  of  the  hinder  scginent  of  the 
internal  capsule  (that  is,  tbe  portion  iu  which  all  the  sensory  fibres  aro 
massed  together)  lies  in  close  proximity  with  the  hippocainpal  region. 
Its  integrity,  as  well  as  its  freedom  from  pressure,  must  therefore  be 
established  before  in  any  ease  an  aiiKsthesia  of  the  opposite  side  of 
the  body  can  bo  safely  referred  to  a  lesion  in  the  hippocampal  region 
(see  Fig,  220  Ross). 

Fcrrier('L<%caliAftHonof  Cerebral  Diaeaee,*  p.  12C)mjb: — "Of  lesions  specially 
confined  to  the  hippocampus,  ]  have  not  been  able  to  find  any  on  record,  except 
those  in  respect  to  degeneration  or  eclero&ia  of  the  hipi)Ocampu$  in  chronic 
epileptics.  Bouchut,  in  twelve  out  of  forty-three  cases  which  he  examini-d, 
oot«d  the  exii*tence  of  l^clo^o£is  in  one  or  both  hippocampi,  but  he  did  not  attach 
any  specitil  importance  to  thia  ;  as  induration  of  the  brain  in  chronic  epilepsy  bo 
k>oke<l  upon  as  a  general  afTection  of  whioli  this  was  only  a  Ittcal  munifestatiotu 
This  condition  of  the  hippocampus  has  i>een  obserred  iilso  by  Casuvielh,  Fovilk, 
Lelut,  DelaMuuve,  atid  Bournuvillc,  in  cpileptici<.  In  18C8  Meynert  calltKl  ttpeciul 
attention  to  thin  degeneration  of  the  hippocampus  in  epilepticB.  giving  niuetet  u 
cases  in  which  ouo  or  otiier  hippocanipus  was  indurated  or  atrophied.  Meynert 
without  looking  upon  thin  as  M<*  cnu^e  of  epilepsy,  thought  that  there  waA  aome 
fijiecial  relation  between  this  degeneration  and  the  lesion  on  which  epilepsy 
dqiendcd.  In  a  recent  paiicr  Henikes  f^ates  that  he  has  seen  atrophy  of  the 
hip]>ocattipus  in  only  six  out  of  Ihirty-four  cavcK  of  chronic  epilepf-y.  Beyond 
the  face  of  the  existence  of  such  degeneration  in  cpileptioa,  we  have  no  record 
of  tht>  exact  symptoms  in  the  cases  in  which  it  was  fooad.** 


Subicular  region. — These  regions  of  the  hemispheres  are  occasionally 
damaged  in  cases  in  which  a  person  falls  from  a  height  npon  his  head, 
and  yet  does  not  receive  injuries  sufficient  to  prove  fatal.  The  tips  of 
both  temporal  lubes  may,  in  each  a  case,  be  bruised  and  lacerated 
simultaneously,  with  Ihc  effect,  it  is  presumed,  of  more  or  less  com- 
pletely destroying  the  sense  of  smell  and  hearing  on  ix)th  sides.  Fer- 
rier  refers  to  a  case  tbut  came  under  his  own  observation  in  which  Uiis 
seemed  to  be  the  most  probable  interpretatiou,  T]je  essential  pecu- 
liarity which  would  point  to  the  probability  of  such  an  occurrence  is 
the  simultaneous  loss  of  taste  as  well  as  smell,  dat- 
ing from  a  traumatism  of  the  kind  above  referred  to — the  loss 
of  taste  being  real  and  not  a  mere  diminution  in  the  ability  to  appre- 
ciate flavours  such  as  may  result  from  loss  of  smell  alone  (Part  III,  A). 
This  double  loss  could  otherwise  only  be  explained  by  the  snpjtosition 
that  widely  separated  nerves  (havings  on  account  of  their  respective 
situations,  no  special  tendency  to  be  affected  together)  had  never- 
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teless  been  umultaneoaslj  involved — which  woald,  of  coarse,  be 
rather  improbable. 

1o  varnmt  the  ilia^osis  of  lesion  in,  or  damage  to,  the  subicnUr 
rtf^iong,  it  is  needful  that  we  should  meet  with  the  double  simulta- 
Aoous  loss  of  smell  and  taste,  since,  as  pointed  out  by  W.  Ogle,  many 
rama  are  now  on  record  of  loss  of  smell  with  merely  slight  impairment 
of  taste,  as  a  result  of  blows  on  the  head,  especially  on  the  vertex  or 
o<;ciput.  As  lie  pointed  out,  this  may  be  due  to  damage  by  counter- 
st.T-«kc  to  the  olfactory  nerves,  bn!bs,  or  tracts.  In  some  of  these 
cm^m^i  there  may  l>e  a  loss  of  smell  only,  whilst  in  otheis  there  may,  in 
■Edition,  be  diminntions  to  various  de<i;^ree8  (not  loss)  of  the  sense  of 
^^^t«,  dne  merely  to  the  loss  of  the  sense  of  smell  as  above  indi- 
cme«d.     (See  Part  III,  A>. 

Concerning  the  effects  of  unilateral    lesions   of   the  subi- 

^^lar   region,   owing  to    disease   (softening,  abscess,  tiimonr)  or 

*<*     Iraumotititiis,  vo  us  yet  know  nothing  definite.     This  is  one    of 

*«>€  points  that  requires  to  be  solved  by  future  observation — but  it  is 

JUst  one  of  those  point*  in  which  we  way  have  to  wait  long  before  any 

^o^emeut   is  arrived  at.     We  can  only  say  that,  in  accordance  with 

^^e  experimental  indications  afforded  by  Ferrier,  there  should  be  1  oss 

^f  smell   on    the   side   of  lesion  and  loss   of  taste   on 

^lie   opposite   side. 

From  what  is  said  below,  however,  it  will  be  seen  that  Ferrier  in- 
dicates the  possibility  of  another  result,  viz.,  mere  diminution  of  the 
*«>ifte  of  smell  on  the  two  sides,  with  loss  of  taste  on  the  side  opposite 
^o  the  lesion,  Bnt  a  mere  diminution  of  the  sense  of  smell  on  the  two 
*ide8  woald  be,  practically,  a  defect  incapable  of  detection  in  nine 
P&tient«  out  of  tun,  the  degree  of  whose  previons  endowments  in  this 
^^^spect  would,  in  all  probability,  have  been  unknown. 


*"  Aa  n^!ard«  smell,"  Ferrier  aays,  "  there  seems  to  be  some  discrepancy  between 

^*^y  loealiMtion  of  tbe  olfactory  centre  and  the  facts  of  cerebral  heroinniFStheda. 

^  ftod  tlial  dcdtruction  of  the  fiubicular  region  causes  loss  of  smell  on  the  tame 

■I4c;  while  id  benjiflnarstbesia  the  inipnirmeat  of  siuell  is  on  the  6ide  opporiU 

tl:2e  cerebral  leiioa.     1  have  Gndeavuurt.>d  to  account  for  this  by  the  foot  dia- 

^ovend  bjr  Magendio,  that  abolition  of  the  common  sensibility  of  tliv  nostril  by 

*«eUMi  of  the  nensory  branche.i  of  the  fifth  nervo  causes  loss  of  Amell ;  and  as 

\n  Iia&iarue«tbe8ia  the  sensibility  of  thb  mucous  meiDbrone  of  the  nostril  is  lost, 

eo  Vfl  ibmy  eoD«idcr  tliin  to  t>e  a  sufficient  cause  of  tbe  unilateral  anosmia,     I  see 

ftORuim  to  doubt  the  validity  of  this  explanation  bat  I  would  supplument  Uby 

••ether  consideration.     Though    he  outer  root  of  the  olfactory  tract  can  be 

^^'Ktij  traced  to  the  subioulum  of  the  same  side,  it  is  not  unlikely  that  the 
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inaer  root  passes  on  io  the  opposite  bemutpbera  with  the  other  senAory  tracts ; 
iin<l  hence  each  hemrsphere  may  ninintAin  a  bilateral  relation  with  the  organ  of 
smell.  If  this  were  £0,  then  the  partinl  impainacnt  of  smell,  which  would 
result  from  le&ion  of  the  special  sensory  paths  of  the  opposite  hemisphere  would 
be  rendered  more  complete  by  the  simultaneous  abolition  of  common  sensatioa 
in  the  nostril."  Anatomical  evidence  of  this  di^tributioD  of  the  inner  root  of 
nUactory  aerre  is  not  yet  forthcoming. 


Region  of  the  Superior  Tiinporo- Sphenoidal  Convolution, — Unflotcral 
lesions  in  this  situation  have  never,  as  yet,  been  known  to  give  rise  to 
deafness  or  any  noticeable  diminution  of  the  power  of  hearing.  It  seems 
possible  that  an  act»te  lesion  occurring  in  this  situation  might  produco 
some  deafness  on  the  opposite  side  for  a  few  days  from  the  onset  of  the 
lesion.  The  patient  might,  however,  wiiliin  such  a  pei'iod,  not  be  suffi- 
ciently conscious,  or  sufficiently  quick  of  apprehension,  to  make  an 
examination  as  to  possible  diminutions  in  degree  of  sensibility,  of  thva 
or  that  kind,  yield  any  very  satiyfactory  results. 

Bilateral  lesions  in  the  first  tenjporo-sphenoidal  convolution  can  bo 
expected  to  occur  only  with  extreme  rarity.  When  they  do  present 
themselves  there  ongiit,  iu  accordance  with  Ferrier's  results,  to  be  the 
production  of  more  or  less  complete  deafness.  I  am  not  aware  that 
any  snch  cases  are  as  yet  on  record. 

Subjective  noises  (such  as  may  occur  in  the  initial  stages  of  epi- 
leptio  attacks),  as  well  as  hallucinations  of  hearing,  should  probably 
be  regarded  as  results  of  abnormal  nerve  actions  taking  place  in  this 
or  in  sonte  other  cortical  station  connected  with  the  sense  of  hearing. 

Lesions  princijKiUy  occupying  this  region  of  the  upper  temporal 
couvolulion  on  the  left  side  »rre  found  by  Wernicke  to  bo  associated 


Fio.  36. 


DlAORAX  BHOWINO   TBB  SKAT  OF   Lf&ION    tS   WKBMlCKS'a  CASS    Or  WO&B* 
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daring  lifo  with  an  amneaio  defect  known  as  'word  deafness.' 
And  this,  so  far  >a  it  goes,  gives  snpport  to  Ferrier's  view  that 
the  upper  temporal  courolntion  is  at  least  iDtimately  concerned  with 
the  aenso  of  bearing.  In  this  stiitc  the  individaal  is  able  to  under- 
flttnd  printed  or  written  words  whidi  he  sens,  and  he  is  not  deaf  in  the 
opposite  ear — it  is  rather  that  ho  does  not  understand  or  apprehend  the 
Tneaning  of  spoken  words;  he  hears  them  as  sounds,  but  they  are  to 
him  sounds  which  convey  no  meaning.  It  may  be  supposed,  therefore, 
that  a  special  part  of  the  cortex  in  which  words  are  nccnstomed  to  bo 
retived  in  memory  (as  sounds),  and  which,  for  the  soke  of  convenience, 
may  be  spoken  of  as  the  auditory  word-centre,  has  been 
damaged  ;  or  else  we  most  suppose  that  a  lesion  invading  the  cortical 
auditory  centre  on  the  left  side  simply  renders  the  performance  of  one 
of  the  most  specialised  functions  of  this  auditory  centre  impossible.  In 
regard  to  lower,  or  less  specialised,  uses  of  the  aaditory  centre,  there 
may  be  no  abolition  of  aaditory  perception  and  discrimination. 

It  Aboald  t>o  bomo  in  mind  that  even  total  deafness  in  the  right  ear  (the  nerve 
Sbrvs  frum  which  aru  iu  relatiou  with  the  auditory  cortical  ccutrca  of  the  left 
bemUphere)  docs  not  carry  with  it  any  ap]iroacli  to  u-onl^dcafnesa  ts  above 
described.  We  muat  suppose,  therefore,  in  Kuch  a  oatu:  Lbat  the  iiiluct  cortical 
aaditory  centre  of  the  left  &ido  is  culled  into  activity  through  the  corpus  calloaum 
by  Btimuli  from  the  right  cortical  ceotro  (whicb  tA  in  oonuection  with  the  healthy 
ear).  This  leetnEi  the  only  way  of  accounting  for  the  exemption  from  *  word- 
daafness  '  of  paiieuts  who  are  the  subjects  of  right-aided  doafoeai. 

From  what  hoA  been  naid  above,  it  will  follow  that  if  a  person  who  is  deaf 
OD  the  right  side,  beoomee  the  subject  of  a  cerebral  lesion  that  involvea 
(a)  the  right  nuperior  temporal  convolution,  or  (li)  the  portion  of  the  corpus 
oallosum  which  serves  to  connect  it  with  its  fellow  convolution  in  the  opposite 
hemiaphi^re,  be  would  thereby  be  reduced  to  a  At«te  of  word-dejifneaft.* 

T}ie  prvsumption  at  preeeut  is,  tltat  a  pursou  who  is  not  deaf  on  either  side 
wonld  Dot  be  retlucfnl  to  a  conditiou  of  word-deafnesa  by  a  lesion  in  the  right 
superior  temporal  convolution — though  possible  exceptions  to  this  might  be  met 
with  iu  the  case  of  ^tatients  who  are  markedly  left-handed. 

Ocdpito-angular  Region, — The  effects  upon  vision  of  lesions  in  this 

region  of  tho  cortex  have  already  been  fully  discussed  in  the  section  on 
Amblyopia  and  Hetniopia  (pp.  H3-146),  and  have  been  again  referred 
to  when  speaking  of  tho  Occipital  Region  of  tho  cortex.  Nothing 
further  need  be  said  npon  the  subject  here,  except  in  relation  to  the 
prodaotiou  of    a  peculiar  amnesic  state  to  which   the  term   '  word- 

*  For  reference  to  o  posi^iblc  cntie  of  thiti  kind  eeo  the  wriler'a  work,  *Tbe 
Brain  a^  an  Orgnn  of  Mind,'  p.  tiHl!,  where  there  are  some  ohaerratioas concern* 
isg  the  inleri>n!CatioD  of  a  remarkable  case  recorded  by  Dr.  iionks. 
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blindness  '  lias  been  applied.  The  state  itself  is  comparable  with  an 
analogous  defect  in  the  sphere  of  another  tense,  viz..  *  word-deafueas.' 
When  'vord-blindncss '  exists  Uie  individual  is  unable  to 
comprehend  the  meaning  of  written  and  printed  words  (though  he 
may  be  able  to  recognize  and  distinguish  common  objects  perfectly), 
while  he  is  at  no  loss  to  understand  oral  speech — that  is,  the  speech 
which  he  has  to  appreciate  in  the  main  through  his  auditory  centres. 
It  is  at  present  supposed,  upon  the  basis  of  a  case  carefully  observed 
during  life  and  examined  after  death  by  Broadbent,  that  the  condition 
may  be  produced  by  a  lesion  occupying  the  site  of  the  angular  and 
eupra-marginal  gyri  of  the  left  side.  This  was  the  particular  region 
damaged  in  Kromlbent's  case  (Fig.  37)  in  which  there  was  not  only  evi- 
dence of  the  existence  of  *  word-blindness/ bat  also  of  some  defect  in 
the  commissural  fibres  uniting  the  visual  with  the  auditory  word- 
centres. 


Fio.  37. 


DlAOn&V  SBOWXKO  THB   BBAT   OK  LK810N  Uf    BbOADBENT*5  CASI  Of  WOKD- 

Dlixdness, 


It  should  be  borne  in  mind  that  even  total  blindness  in  the  right  eye  (the 
nerve  fibres  from  which  are  principally  iu  relation  with  the  risaal  cortioa] 
oontrca  of  the  left  hemiBphore)  does  not  carry  with  it  any  approach  to  word- 
blindncsa  aa  above  described.  Wc  mast  enpposo,  tborcforCf  in  such  a  case, 
that  the  intact  cortical  centre  of  the  left  aide  is  called  into  activity  by  the  right 
cortical  centre  (throDgh  the  intervention  of  the  corpos  oallosam)  which  ia  in  con> 
ncction  with  the  healthy  eye.  This  would  seem  to  be  the  only  way  of  aooount- 
ing  for  the  exemption  from  word-blindne«s  of  patients  who  are  merely  the  sub> 
jcctjt  of  right'sided  btindDCse,  on  the  supposition  that  an  uncomplicated  croM 
Folation  exists  between  the  eyes  and  the  cerebral  homiaphoros.  The  donbt 
Qxiatipg  ia  regard  to  this  point  has,  however,  been  already  fully  reforred  to 
(p.  130). 

From  what  has  been  said  above,  it  will  follow  that  if  a  person  who  is  bliad 
on  the  right  side  becomes  the  subject  of  a  cerebral  lesion  which  involves 
(a)  the  right  augnlar  and  supra-nmrginol  convolution,  or  (b)  the  portion  of  the 


LESIONS   IN  PARTETO-TEMPORAt   REGION. 


269 


I 


Mpu  c&tlosnm  which  serrps  to  connect  these  with  their  fellow  coQToIatioag 
mthe  opposite  bemispberc,  ho  wonld  probably  bo  reduced  thorobj  to  &  state 
rtf '  word -b Hod  ne§8.* 

The  proflQznptian  at  present,  however,  is  that  a  person  who  is  not  blind  on 
wther  side,  wonld  not  bo  rednced  to  a  condition  of  word-blindness  by  a  lesion 
In  the  right  angular  and  snpra-marginal  gyri — thongh  posHiblc  exceptions  to 
this  might  b«  met  with  in  the  case  of  patients  who  are  markedly  left-handed. 

From  wbat  bas  been  said  it  seems  clear  that  lesions  in  the 
Piricto-Temporal  Region  of  the  cortex  give  rise  to  but  few 
lyaptoins  which  bare  any  localiBing  ralne.  Tjesions  conHoed  to  this 
region  of  the  cortex  cause  neither  paralysis  nor  convulsions  ;  and  tbey 
>io  not,  as  a  rale,  when  unilateral,  give  rise  to  any  recognizable  im- 
piirments  of  sensibility.  When  occurring  in  the  left  hemisphere, 
howeTer,  a  lesion  involving  the  upper  temporal  convolution  will,  in  ail 
proUbility,  cause  word-deafness;  whilst  a  lesion  occupying  the  angular 
ttd  snpra-marginal  gyri  is  jnst  as  likely  to  cause  word-blindness. 

Lcsioos  on  the  couBnesof  the  two  regions  above  specilied  will,  also, 
'try  probably  cause  cases  of  Amnesia  liJce  those  which  I  have  described 
M  being  duo  to  lesions  of  the  ^  Commissvns  httwffn  the  Auditoty  and 
t^  Vifual  Centres'  (*  Biain  as  an  Organ  of  Mind/  p.  CIO). 

Lo&ions  in  the  angular  gyrus  have  also  sometimes  been  associatc<I 
'niii  lateral  deviation  of  the  head  and  eyes  (see  p.  97). 

Symmetrical  bilateral  lesions  of  different  parts  of  the  cortex  of  tins 
I>«rieto-tcmporal  region,  rare  as  they  arc,  will,  when  they  occur,  cause, 
■ttording  to  their  precise  locality  and  extent,  various  sensory  paralyses, 
■od  in  some  cases  impairments  of  intellectual  expression. 

Even  in  the  case  of  the  many  unilateral  lesions  in  this  parieto- 
^poral  region  (especially  abscess  and  tnmour),  in  which  symptoms 
uriag  a  localising  value  are  absent,  there  are,  nevertheless,  aft  a 
COiMcqaftnce  of  the  lesion,  the  general  symptoms  indicative  of 
*tt  intra-cranial  growth  or  swelling. 

i.  Signs  and  Symptoms  of  Lesions  in  the  Rolandic  Region.— 
This  IS  what  is  commonly  spoken  of,  after  Ferrier,  as  the  *  motor 
■'St*  of  Uie  cortex.  It  is  however  much  better,  in  our  opinion,  to 
*i*«k  of  it  cither  as  the  *  Rolandic  region,'  or  more  simply  siil!  as  the 
'^citable  area'  of  the  cortex,  since  these  terms  carry  with  them  no 
^cory  as  to  the  explanation  of  the  effects  of  disease  or  experiment 
^pon  this  part  of  the  cortex — this  being  a  matter  still  open  to  con- 
"iderable  doubt  (p.  113). 

^e  region  in  question  includes  the  bases  of  the  three  frontal  eon- 
^oluiiong^  the  convolutions  bounding  the  fissoro  of  Ro\RnAo  (i?,ceTk^\Ti^ 
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frontal  and  ascending  parietal),  the  parietal  lobule,  and  a  part  of  Ihe 
marginal  convolution  on  the  inner  surface  of  the  hemisphere  (p.  165). 
This  region  corresponds  very  closely  with  tlic  shaded  areas  in  Figs. 
38  and  39. 


1 

I 


FlO.  S6.      DlAORAH    OF    THB    ODTBB    ASPECT    OF    THK    BlOHT    HsVISPHnB,    SOCORLT 
SHOWINO  TUB  BOCh'DAIUlCB  OF  TBK  Itoi.ANDIC  0&  EXCITABLS  ArKA  (TBB  SHADKD 

EEoiON).     The  shaded  region  in  tins  ttf^uro  extends  postertorly  a  liLtle  beyond 
tbe  Rolandic  Area  bftlov,  and  a  litllc  short  of  ita  connoes  above. 


Fia.  39.    DiAoaAH  of  ths  innku  AttPKcr  of  thb  Bioht   Bsmispbebb,  aoDOvi.4 

BBOWIHU  TUB  StTDATlOM  OF  TUB  EXCITABLX  AUXA  IN  TOS  MaRUISIAL  CoNTOLIT'- 
TIQH. 


BLOOD-SUPPLT    OT   EOLANDIO   EEGION, 


271 


I 


of  importance  concerning  the  Blood-snpply  of  the  Excitable 

Area  of  the  Cortex.^The  part  of  tho  cxcitublo  arcft  belonging  to  the  inner 
wpootof  the hemisphpro  (posterior  half  of  mai-ginftl  convolution)  is  anpplied  by 
Qie  middle  and  internal  branch  of  the  frontal  arlerji  whilst  the 
pfettoo  Ute  ontcT  aspect  of  the  hemisphere  is  aopplied  bj  branohei  of  iha 
SjUiaii  or  middle  cerebral  artery. 

Hi*  eeparateneM  of  the  vascular  supply  cf  these  two  regions  is  worthy  of 
rtnuk,  especially  in  conjnnclion  with  the  fact  that  softenings  arc  much  noro 
eOttiDtm  iu  the  territory  of  the  middle  cerebral  than  they  are  in  that  of  the 
Anterior  cerebral.  Boeing  that  one  of  the  coDTolutiona  with  which  we  are  now 
coocenied,  viz.,  the  margiual  convolution,  is  supplied  by  a  branch  of  t)ie  anterior 
catebnl,  and  that  this  is  principally  iu  relation  with  the  trunk  muscles  of  the 
opposite  side  of  the  body,  the  exemption  of  these  muM^lcs  from  paralysis  in 
CMBsia  which  occlasion  of  the  niiiddle  cerebral  artery  causes  sofieuiiig  involving 
DwTv  or  less  of  the  excitable  area  on  the  outer  surface  of  the  bcmisphoro 
Wir'itd'by  llie  Sj  Irian  artery,  is  only  what  might  now  be  expected.  Aooord- 
ifiltlr,  in  regard  to  hemiplegia  produced  by  such  causes^  it  would  bo  anneoce- 
MfftohaTe  recourse  to  Broadbcnt's  hypothesis  to  acconat  for  the  exetuption 
hvni  patalyFis  of  the  trunk  muRclea. 

Tke  main  portion  of  the  Bolandic  region  is  supplied  by  three  branches  of  the 
firhriu  artery  each  of  which  nonrifthes  a  special  area  (Fig.  28).  The  artery 
Ittf  be  occluded  (by  emboliam  or  thromboBis)  in  its  mala  trunk  or  in  one  or 
^fn  of  its  separate  offsets.  In  the  latter  case  wo  may  hare  monoplegias 
of  diffeiTSt  kindg  according  to  the  particular  branches  affected  ;  whilst,  wbero 
Airhole  of  the  cortical  branches,  or  the  main  trunk,  is  iurolved  we  may  hare 
'complete  hemiplegia  of  the  opposite  side  (the  trunk  muscles  and  other 
"ililerally  acting  muscles  only  being  exempt),  with  or  without  aphasia, 
*ciMding  as  the  left  or  the  right  homisphi-re  is  affected  in  right.bandcd 
■ttridBals  (or  n'rs  rertd  for  ]eft>handcd  per«onii).  All  this  may  occur  from 
so  ODcluston  of  the  middle  cerebral  bejond  the  first  part  of  its  conrse  (f  of  an 
'■^Ii).  that  is,  bejond  the  port  from  which  the  twigs  of  the  basal  system  are 
giittt  off  to  the  internal  capsnle  and  to  the  corpus  striatum  (and,  consequently, 
^  1^  absence  of  any  subsequent  softening  of  these  parts).  The  clinical 
(*>>noiDen«  are  not,  however,  appreciably  different  when  this  first  part  of 
^  8 jhrian  ojlery  becomes  occluded — eren  though  ibis  entails  softening  of 
^  iiMiUir  segment  of  the  internal  capsule  and  of  tbo  greater  portion  of  the 
*^*iKtt  body,  as  well  as  of  the  cortex  in  the  Rolandic  area. 

^ks  lint  of  the  conical  branches  of  the  Sylvian  artery  is  supplied  to  the 
P<<terior  port  of  the  third  frontal  conrolntion,  and  if  this  ressel  only  becomes 
^"'■^ed  or  btcomes  the  seat  of  an  enduring  functional  spasm,  on  the  left  side, 
**  iDfej  have  as  a  result  an  aphasio  condition  without  other 
psrslytio  eomplicatioD.  Similarly,  tbo  separate  implication  of  other 
**Bc^«i  of  tbe  Sylvian  artery  will  lead  to  other  forms  of  monoplegia, 
*o  Hi^  reference  will  presently  be  mode. 

lo  refereoce  to  lesions  of  this  regioD  of  the  cortex  in  particular  it 
Ue8n«n'.liir  r^eedfol  to  bear  in  mind 


illy 


they  may 
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either  destructive  or  irritatire.  And  yet,  as  Ferrier  says, 
'*  a  complete  practical  separation  is  not  always  possible,  inasmuch  as 
lesions  wbich  result  ultimately  in  total  disintegration  and  paralysis, 
are  not  unfreqnently  ossociuted  at  times  with  irritative  or  convulsive 
phenomena  limited  or  more  or  le&s  generalised." 

This  diatinctloa,  supported  a«  it  is  by  olinical  observation,  derives  its  main 
support  from  the  reAults  of  experiments  upon  animaU.  Speaking  of  tbe 
Bolaudic  area  io  tbe  monkey,  Furrier  says : — "  In  this  region  are  uituated  certain 
definable  areas, stimulation  of  which  by  the  eleotrio  ourrent  gives  rise  to  oert&in 
definite  movements  oa  the  op[>o»ito  Kide — vis.,  of  the  leg  aqd  band,  facial,  oral 
and  lingual  muAclea;  and  destruction  of  which  causes  paralysis  of  all  these 
movcmenlo  if  the  entire  regioa  be  deatruyed ;  limited  or  diiuociated  paralysis, 
if  individual  aroaa  only  ho  destroyed — the  paralysis  in  this  case  being  confined 
to  those  movements  which  are  excited  by  irritation  of  the  same.**         , 

The  fact  that  irritation  of  a  given  portion  of  the  Rolandic  area 
prodncoH  contraction  of  a  certain  set  of  muscles,  and  that  a  destmc- 
tiTO  lesion  of  tho  same  portion  of  the  Holandic  area  gives  rise  to  a 
paralysis  of  this  set  of  muscles,  makes  it  quite  unnecessary  for  us  to 
go  over  the  diagnostic  indications  from  tho  double  point  of  view  of 
irritative  and  destructive  lesions.  We  shall,  therefore,  after  referring 
to  injury  of  the  area  as  a  wliole,  confine  ourselves  to  the  specification 
of  the  different  kinds  of  monoplegia!  which  may  resnlt  from  de- 
structive lesions  of  the  different  portions  of  the  Rolandic  area,  with 
the  understanding  that  corresjKtnding  monospasms,  may  be  in- 
dnced  by  slighter  disease  in  tho  same  regions,  and  that,  as  a  matter  of 
fact,  such  monospasms  do  often  precede  the  establishment  of  a  mono- 
plegia. At  other  times  we  have  a  kind  of  coincidenco  of  the  two 
functional  states — that  is  to  say,  the  monoplegia  may  be  partial,  and 
at  intervals  there  may  bo  attacks  of  monospasm,  invading  the  same 
muscles,  in  the  first  instance  at  least,  even  though  the  spasm  may 
spread  ro  as  to  invade  other  muscles  in  later  stages  of  the  same  fit. 
Again,  we  may  have  a  monoplegia  of  one  kind  complicated  with  a 
monospasm  of  a  dil3erent  order,  in  cases  where  destructive  and  irrita- 
tive lesions  coexist  in  different  portions  of  the  Rolandic  area. 

It  is  important  to  bonr  in  mind,  moreover,  that  typical  monospasms 
(monospa$;ni&,  that  is,  which  always  begin  in  tbe  same  way)  possess 
a  localising  value,  similfir  in  kind  if  not  in  degree,  to  that  which  m»y 
be  derived  from  corresponding  monoplegire  due  to  destructive  lesions. 

Destructive  lesions  of  the  Rolandic  Area  may  be 
either  (1)  general,  or  (2)   partial. 
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Oeneral  lesions. — These,  as  already  indicated  when  speak- 
of  the  vasculur  supply  of  the  Kolandio  area,  are  only  with 
extreme  rarity  likely  to  be  absolutely  complete.  By  far  the  mofit 
freqatntly,  the  general  lesion  is  limited  to  the  territory  of  the  Sylvian 
Artery,  and  thus  does  not  involve  the  part  of  the  marginal  convolution 
ificloded  within  the  excitable  area,  which,  as  above  indicated,  is 
■Qpplied  by  a  branch  of  the  anterior  cerebral. 

There  is  thus  produced  a  hemiplegia  of  the  ordinary  type  in  which, 

*ithont  affection  of  sensibiHty  to  any  very  appreciable  extent,  there 

**  paralysis  of  voluntary  motion  on  the  opposite  side  of  the  body,  with 

^e  exceptiun  (p.    172)    that   '*  associated,   alternating,  or  bilateral 

ttJovementii  are  more  or  less  spared."     Tliis  paralysis  is  frequently 

AA«ociat«d  with  rigidity  or  convulsive  spasms  in  the  paralysed  parts, 

P%aticularly  in  the   early   stage  ;  and,  if  destruction  of   the  cortical 

*tibslance  be  complete,  the  paralysis  is  permanent,  and  is,  after  a  time, 

followed  by  late   rigidity  and  secondary  sclerosis  of  the  lower  motor 

^''Acta  in  the  brain  and  spinal  cord. 

Where  the  lesion  involves  the  left  Rolandic  area,  in  an  ordinary 
H^ht-hauded  individual,  the  hemiplegia  is  associated  with  Aphasia. 

It  will  be  well  to  cite  two  or  three  instances  of  general  lesions  in 
^^^«  Kolandicarea  of  the  cortex,  giving  rise  to  a  permanent  homiplegic 
Condition.  We  select,  therefore^  three  of  the  most  typical  of  those 
yfuud  to  by  Ferrier. 


u  reported  by  Gliky  of  unilateral  convulsions  of  the  left  side  followed 
by  eotoplete  left  hemiplegia  without  loss  of  MnBatioo,  in  which,  after  death,  u 
degeneration  wu  found  involving  the  following  |>[irtR  in  the  opposite 
hfoiiftphere,  vU.,  the  ascending  frontal  and  baaea  of  the  three 
fraatal    couvolutioust    the    attoeudiog     parietal     and    po8tero« 


Flo.  40. 
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parietal  lobulo,  together  with  tbo  oorrespondiog  iatemal  OEpeot  of  this 
region,  or  pnracentral  lobulo  (Figs.  38  and  39). 

Lepine  lias  recorded  a  case  of  right  hemiplegia,  without  aHeotioQ  of  Bensa- 
tioD,  of  six  ycnrs'  duration,  caused  by  yellow  softening  of  the  asceodiDg  par- 
ietal convolution  in  ita  whole  extent,  with  partial  afi^eetion  of  the  ascend- 
iug  frontal,  posterior  digitatiooii  of  the  island  of  Reil,  and  aQl^jrior  part  of 
the  superior  and  inferior  parietal  lobule  of  the  left  hcmiapherfl 
(Fig.  40).  The  ganglia  were  intact.  Secondary  degeneration  waa  traced  in 
tbo  left  side  of  ihe  pons  Varolii  and  left  pyramid. 

A  case  is  recorded  by  Charcot  aud  Pitres  of  right  hemiplegia  with  aphasia, 
of  one  year's  duration,  and  accompanied  by  late  rigidity  of  both  liml>8,  more 
particularly  of  the  arm.  A  patch  of  yellow  softening  was  found  involving  the 
whole  of  the  aioendlng  frontal  and  ba^  of  the  third  frontal  coi 


Fio.  41. 

volution,  the  whole  of  the  ascending  parietal,  together  with 
inferior  parietal  lobuleand  twopoatorior  digitations  of  the  iijland  of  Reil 
in  the  left  hemisphere  (Fig.  ^l).  The  ganglia  were  normal.  Secondary  degenera- 
tion was  evident  in  the  orus,  pons,  and  pyramid  on  the  same  side. 


2.  Partial  lesions. — Partial   lesions  in    different  portions  of  t! 
Rolandic  area,  give  rise,  as  a  rule,  to   different  local   paralyses  or 
monoplegite.      Of  the^e  the  following  yarietios  together  with   th^ 
regional  indications  must  now  be  referred  to  :— 

(a).  Unilateral  Oculo-Motor  Monoplegia. 

(b).  Crural  Monoplegia. 

(c).  Bracliio-Crura!  Monoplegia. 

(d).  Brachial  Monoplegia, 

(e).  Brachio-facial  Monoplegia. 

(f).  Facial  Monoplegia. 

(g).  Aphasia  (Oro-Lingual  Hemiparesis). 


iW^^^ 
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Still  it  happens  occasionally,  that  a  lesion  inTolring  only  ft  part  of  the 
Kolaodic  area,  is  ncTortheless  associated  with  a  complete  hemiplegia. 
In  such  a  case  we  must  ansume  the  existence  of  a  functional  disturbance 
OTcr  an  area  wider  than  that  of  the  lesion.  TLis  is,  of  course,  more 
especially  apt  to  occur  in  the  early  stages  of  cases  in  which  the  onset 
of  the  lesion  is  sudden.  Still  it  is  not  always  so.  Cases  are  on  record 
in  which  with  a  limited  chronic  lesion  in  the  Rolamlic  aroa,  there  has, 
lieTertheless,  been  established  a  pretty  complete  hemiplegia  of  the 
ordinary  type — that  is,  involving  the  limbs  and  face,  but  without  sen- 
sory impairment.  It  is  pnssihle  that  other  small  undetected  lesions 
ib&y  have  existed  in  these  cases. 

^a).  UnilaUral  Ocuh-Motor  Monoplegia, — This  subject  has  already 
b««sa  considered  in  the  section  concerning  Conjugate  Deviation  of  the 
Eyes  and  Head,  to  which  the  reader  is  now  referred  (p.  95). 

(b).  Crural  MompUtjia* — lu  considering  the  question  of  this  and 
Hpf  other  limited  paralyses  from  the  point  of  view  of  localisation  it  must 
^^^«  borue  in  mind  that  our  knowledge  on  the  subject  is  only  now  being 
^BiMablished,  and  that  the  facts  supplied  by  expericuent  are,  for  the 
^'pt^senl,  rather  more  definite  and  precise  than  those  which  have  been 
•ocjqixed  by  clinical  medicine.  So  far  as  they  go,  however,  the  two 
of  facta  seem  to  be  pretty  closely  in  accordance  with  one  another. 


StOl,  ma  Ferrler  hinuelf  points  oat,  doubts  and  diffieultios  of  various  kinds 

Wait  Oft,  in  oar  endearours  to  arrire  Rt  precise  aad  reliable  localif^ations.      He 

*ayi^  io  referenoe  to  this  point  ('  Localisation/  p.  60)  : — "  It  \»  a  qut^tion  by  no 

^taaseair  to  answer  a  priori,  huw  far  the  movem&oU  uf  Uiu  buiuan  leg  can  be 

coiB|ared  with  thoeo  of  the  leg-arm  and  foot-Uaud  of  Uio  monkey  ;  or  what  is 

lb«  upiututotiva  in  maa  of  the  centre  for  the  tail  which  in  the  New- World 

aaksys  plays  the  part  of  a  band.     We  most,  thercforo,  be  cautions  in  drawing 

*MolaiiORa  aa  to  the  exact  positions  of  the  arm  and  leg  centres  in  man  from 

OQoitdffmtiona  merely  of  anatomical  homology.      And  there  U  reason  for  exact 

Md  oanfal  analjiis  of  the  movements  which  are  affected,  or  more  particularly 

tflnlat  in  any  given  case  of  crural  monc^lcffia  of  oortioal  origin*  for  on  this 

■^  depend  the  oxact  regional  diagnosis,  ....  Clinical  evidence  in  favour  of 

*4iaiBel  oentre  or  centres  for  the  log,  clearly  differentiated  ^m  those  of  the 

^ftt,  U  not  as  yet  very  extensive.     We  have  many  oasea  on  record  in  which  the 

%s&d  the  arm  have  been  paralysed  together — brachio^niral  monoplegia — an 

*><ti>tloa  easily  aooounted  fur  by  the  cloae  relation  of  the  leg  and  arm  eentros 

*"  iMb  other.     Still  there  arc  some  cases  in  which  the  1^  onlif  has  been  para- 

ly^;  and  in  othen,  io  which  leg  and  arm  hare  been  ultimately  conjointly 

*&nUd,  the  paralysis  has  shown  itself  Jir*t  in  the  leg.    This  Islter  fact  haa  an 

Hportaat  bearing  on  the  question  of  a  distinct  leg-ceutrc,  and  its  exact  sitna- 

^  A  bw  cases  are  on  record  of  paralysis  occurring  in  one  or  both  legs  from 
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injary  to  the  vertex  in  the  pftriclal  region;  but  we  cannot  exercise  too  niQeV 
caution  in  the  inferences  we  draw  as  to  the  seat  of  lesion  in  such  cases.  The 
rMMroheH  of  Duret  C  Traumattamee  C^r^braux,*  Th^BC,  1878)  have  ahovm  that 
local  and  geooral  spioal  paralysoB  may  result  from  bulbar  and  apinal  lesions 
owing  to  sudden  displacement  of  thecerebro-splnal  Suid  in  consequence  of  blows 
on  thD  bead." 

Elsewhere  Ferrier  says  : — **  I  think  however  that  though  the  exact  limita  of 
the  log  centres  are  not  defined^  the  clinical  evidence  pointa  to  a  poftition  olosely 
in  harmony  with  that  defined  in  the  brain  of  the  monlcey." 


The  indications  furnished  by  experiment  lead  ns  to  beliere  that  the 
excito-motor  centre  for  the  movements  of  the  lower  extremity  are 
situated  around  the  upper  extremity  of  the  fissure  of  Holando,  occupy- 
ing the  upper  extremiticB  of  the  ascending  frontal  and  ascending 
parietal  convolntions,  as  well  as  slightly  forward  into  the  superior 
frontal  gyros  and  slightly  backwards  into  the  parietal  lobule.  Accord- 
ing to  Horaley  and  Schafer,  also,  it  "  dips  largely  over  into  the 
marginal  convolution  opposite  the  upper  end  of  the  fissure  of 
Rolando." 


Fio.  43.     RioBT  HiMispHSHB  OF  THE  Cekebbcx  showtvo  THE    siTTATnnr  or 

DtFraaaNT    CBWTBES  is   THB   BXCITO-MOTOR    AHKA  of    THK    CokTKJE,   AfiSANOKD 
round  THB  FISSVBK  OF  RoiJ^DO,  AS  IMtKUEKlJ  VUOU  KXPSamSNTd  ON  MOKK 

[after  Horsley]. 

P,  facial  centre.    A.  centre  for  upper  limb. 

L,  centre  for  lower  lioib.    T,  centre  for  trunk  muscles. 

(This  latter  centre  being  really  on  the  mesial  surface  of  the  bemispbere,  is  repre- 
sented at  its  border  b;^  dotted  Hoes.  The  atraisbt  lino  repreaenis  almoat  the 
piano  of  section  fhown  in  Fig.  14). 


3KD 


The  clinical  cases  (whether  of  monospasm  or  monoplegia)  which 
can  be  brought  forward  in  illustration  of  this  localisation  are  undonbt* 
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olljr  rery  rare  ;  it  may  be  well,  tborefore,  to  cite  some  of  those  which 
lure  been  adduced  in  support  of  it — taking  them  merclj  for  what  they 
are  worth. 


IBtsi^qootea  from  LofBor  the  coso  of  a  Danish  oorponU  who  was  strook  by 
■  ihot  %i  tho  anperior  and  posterior  extremity  of  the 
l^n  parietal  bone»  close  to  ibe  sagittal  suture,  which,  by  reference  to 
ff.  33,  may  be  seen  to  orerlie  tho  postero. parietal  lobule.  Tlio  right  teg 
*•!  iomediatelr  paralysed.  Tbc  right  arm  became  aCTeoted  on  the  serenib 
^J.  On  trepbiainf;-.  recorery  took  place — the  arm  iixBt  and  then  the  leg. 
V^nin- justly  obscrrcs,  '*  This  may  fairly  be  taken  as  a  cortical  lesion,  as  the 
■vbeqoent  affection  of  the  arm  is  in  accordance  with  extension  of  softoniog  to 
MBUooring  oenirea ;  a  feature  so  character tstio  of  cortical  lesions." 

Ileiula  also  records  a  case  of  paralysis  of  tho  rif(ht  leg  followed  by  paresis  of 
tU  right  arm,  which  gnyluolly  increased.  In  tho  parietal  oonvolutiona 
^  tbo  left  heraifipheret  close  to  the  longitudinal  fissurOi  was  a 
*>b«of  Biudat>on  aud  interstitial  hnomorrha^^,  affecting  both  the  cortex  And 
^  Bednllary  snbatance  to  a  considerable  depth,  bat  not  extending  to  the 
■^■ttl  ganglia.  In  the  parietal  conrolntion  (exact  position  not  stated)  waa 
'"Bad  a  oasooua  nodule  of  the  size  of  a  not. 

GoBgenhcim  bas  recorded  a  case  of  a  man  aged  45  who  was  seized  with  para- 

7atj  uf  the  left  leg,  without  affection  of  Boueation.      A  few  days  after,  the 

f'^talysis  increased,  and  the  left  arm  became  similarly  affected.    Coma  came  on 

*^d  death.     Diagnosis  waa  made  of  a  lesion  of  tho  upper  oxtromity  of  the 

^^Oeading  frontal.      The  necropsy  revealed  a  lesion,  tuberculo- meningeal,  of 

^s  asoeudtog  frontal,  but  especially  inrolTtng  the  paracentral 

^  b  a  I  e  (that  is  the  portion  of  the  marginal  convolation  opposite  the  aaocnd- 

^J?  frontal  and  parietal  convolutions). 

Doe  of   the  liest  cases  has,  however,  been   recorded  by    Ferrier   himself 

Ximin/  April,  1880).      A  man  with  some  phthisical  symptoms  began  to  com. 

ne  day  of  paresis  of  the    left  leg;  this  increased,   so  that  two  days 

the  leg  became  completely  paralysed.    A  few  days  after,  he  began  to  oom- 

***a«Of  weakness  in  the  left  arm,  and  within  three  days  more  this  also  had 

"**««ia  completely  paralysed.  At  this  time  both  limbs  were  flaccid  and  powor- 

^^^  so  that  there  was  complete  loss  of  volitional  power  over  them.    There  waa 

^^>  ti»c«  of  facial  paralysis,  and  the  tongue  was  protruded  stra^ht.      There 

^^•an  increaaed  knec-jork  in  the  left  leg.      Sensibility  was  nnimpairod  in  the 

^^aibsor  eJaewhere.     The  temperature  was  '6**  F.  higher  iu  the  axilla  of  the 

C***BlyaMl  than    in  that  of  tbo  non-paralyaed  side.     About  a  week  after  the 

'^'^aBLof  the  panklysis  in  the  arm,  tbc  patient  had  a  series  of  convulsire  moro- 

^**aU  of  the  left  leg  and  arm,  commencing  in  the  leg  and  lasting  half  an  hour. 

*«*  died  In  one  month  from  the  onset  of  ibe  first  signs  of  weakness  in  the  log. 

A.t  the  aoiopsy  the  following  condition  waa  found  : — *'  The  pia  mater  was  evory- 

*»«!!  normal  aud  separated  readily  from  the  cortex  except  at  one  spot.     This 

^*^  •Unaicd  at  the  upper  margin  and  internal  aspect  of  the  right  hemisphere 

^  ^Mh  tides  of  the  fiaaore  of  Rolando,  whore  tho  pia  mater  merged  into  a 
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oaseoos  adhesion  not  appreciably  elevated  above  the  rest  of  tbe  cortex.** 
Farther  careful  examiafttion  showed  tbo  exact  position  Bud  extent  of  ihe 
leaion  to  bo  as  follows :— *'Tho  pia  muter  was  adherent  and  studded  irith 
minute  tnbercalar  foci,  of  a  jcllowish  colour,  on  th©  internal  aspect  of  the 
hemigphere,  at  the  point  where  the  Eseuro  of  Rolando  t«miti)atea.  Ttie  adhesion 
was  of  a  qaadrilatomi  shape,  measurinK  1  inch  antero-posturiorlr  and  |  inch 
TffticalW.  .  .  .  Donbling  oror  the  margin  nF  the  heniisphere^tbe  adhesion  aepar- 
ated  the  extreme  upper  lips  of  tho  Hssuro  of  Rolando  from  one  another,  and 
dcwoended  along  the  bottom  of  this  Gsstire.  coming  to  a  point  nn  inch  below 
the  margin  of  tho  hemisphere.  The  whole  area  and  shape  of  tho  lesion  moy  be 
likened  to  a  triangle,  tho  base  of  which  would  measure  1  inch,  and  the  height 
1|  inch  or  2  inches  at  the  ntmost,  applied  with  its  base  at  the  intemol  termi- 
nation of  the  fiesnre  of  Kolando,  and  doubled  over  the  margin  with  its  apex 
directed  along  the  bottom  of  this  aniens. "^  The  lesion  was  aldo  fonnrl  to  be 
strictly  limited  to  the  cortex,  and  to  be  "  most  advanced  luiernallj  and  at  the 
extreme  upper  margin  of  the  hemiBphere."  The  rest  of  the  brain  waa  normal 
thronghoot.     The  lungs  were  studded  with  miliar;  taborcles. 

In  some  other  recorded  cases  brflring  upon  the  production  of  a  crural 
moDoplegia,  tbc  marginal  conTolntion  lias  also  been  the  scat  of  lesion, 
whirh,  though  in  part,  containing  centres  in  relation  with  leg  movr- 
ments,  is  also,  according  to  Horsley  and  Schufer,  especially  in  relation 
with  trunk  muBcIea.  In  the  three  cases  belonging  to  this  category  to 
which  we  are  now  about  to  refer,  no  mention  is  made  of  the  existence  of 
paralysis  of  the  trunk  muscles  on  tbo  opposite  side  of  the  body.  This 
is  not  BurpriBing,  seeing  that  tlieee  bilaterally  acting  muscles  niay,  in 
all  pn)bftbility,  in  accordance  with  the  bypothegis  of  Broadbent,  be 
called  into  actirity  by  the  motor  Btimtili  emanating  from  the  sound 
hemisphere.  Lesions  of  both  marginal  convolutions  would  therefore 
be  necessary,  in  accordance  with  this  view,  in  order  to  bring  about 
paralyBis  of  the  trunk  muscles  (see  p.  174) — a  combination  of  the 
greatest  rarity.  Evidence  conoerning  the  implication 
of  centres  in  relation  with  the  trnnk  muscles  in 
the  marginal  convolution  should  be  sought,  there- 
fore, from  unilateral  lesions  which  are  of  an  irriia- 
tireratherthan  from  those  which  are  of  a  destrnc- 
tiTo  type.  Irritation  of  these  centres  in  one  marginal  gyms, 
ought,  if  liroadbcnt's  view  be  correct,  to  produce  bilateral  convul- 
sions of  the  trunk  muscles.  These  ore  points  to  which  the  atlcntij 
of  future  observers  most  be  directed. 


Itt 


FerricT  refers  to  a  case  published  by  Haddon,  which,  though  one  of  tumonr, 
has  considerable  raloo  in  relation  to  the  exifitenco  and  mode  of  caosation  of 
omral  monoplegia.      "  The  patient  began  first  to  have  tingling  in  the  left  1^, 
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followed  bj  paroBie  of  this  limb,  frnulQany  increastngr,  anti  oontinning  reetricted 
tolhs  left  leg  for  fire  months.  Then  the  loft  arm  became  weak.  After  ooc*- 
BOOftl  Kttacka  of  rigidity  and  tnritcbiag,  the  arm  and  leg  beoame  both  com* 
pldsly  paralysed.  Shortly  before  death  signa  of  weakness  showed  themselTOS 
slso  in  the  right  leg.  After  death  a  tumour,  three  inchca  in  diamotcr,  was 
foQDd  growing  from  the  dura  inatcr,  and  pressing  perpendicularly  downwards 
oa  tb«  regioD  incladcd  in  the  upper  DXtremitrof  the  ascending 
frontal,  aicending  parietal,  and  posterO'parietat  conTo- 
latiau  (Figfl.  43  and  44).    The  tmnonr  had  grown  downwards  as  far  as  tho 


Fio.  43. 


Hio.  44. 
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floor  of  the  lateral  Tentriole,  compreBBtng  fcbebrmin  aabataoce  id  its  ooarso.  It 
ftlflo  impinged  on  the  other  hemisphere.  The  point  of  ori^n  of  this  tnmonr, 
and  the  mode  uf  growth,  warrant  the  conclusion  that  the  paresis  of  ike  left  leg, 
which  was  the  first,  and  for  a  long  time  the  only  motor  srmptom,  waa  doe  to 
the  affection  of  the  cortex  in  the  region  where  experiments  in  the  monkej'  ^^ 
would  lead  lis  to  localise  the  leg*  centres."  ^B 

Two  cases  have  boen  reported  by  Boiimeville,  which  also  tend  to  throw  light 
upon  the  problem  as  to  the  part  of  the  oort^-'x  thftt  contains  the  eicito-motor 
centres  for  the  leg,  though  they  are  far  from  botng  uncomplicated  cases  of  crural 
monoplegia. 

The  first  ipithat  of  a  girl,  nged  18.  who  hud  become  hemiplegic  on  the  left  side 
at  the  age  of  four.  She  was  subject  to  epileptiform  attacks,  beginning  in  the 
paralysed  left  leg.  There  was  no  facial  paralysis.  At  the  autopsy  a  patch  of 
degeneration  was  found  in  the  right  hemiiiphere,  occupying  the  upper  half 
of  the  ascending  frontal,  the  bases  of  the  first  and  second 
frontal,  the  anterior  part  of  the  postero-parietal  lobule 
and  the  whole  of  the  internal  aupcct  of  these  regions 
(Fig.  46). 


Fio.  45 


The  Moond  com  was  likewise  one  of  infantile  hemiplegia,  followed  by  partial 
epileptiform  convulsions.  The  Bpasms  wore  limited  to  the  right  leg  at  first,  but 
gradually  invaded  the  right  arm  and  the  right  ."ide  of  tlie  face.  After  death  a 
lesion  wbb  found,  closely  according  in  uite  with  Ihe  diagnosis  which  had  been 
made  during  life,  that  i^  occupying  the  upper  extremity  of  the 
ascending  frontal  and  parietal  oon  vol  utions,  and  the  intomal 
surface  corresponding,  orthoparaoentrallobule.  , 

To  the  cases  above  citod  I  will  add  two  of  crural  monospaRiiv 
Tvliich  have  been  placed  upon  record  by  HughlingR  Jackson,  and 
which  are  of  conBiderable  value  in  reference  to   the  localisation   now 

under  discussion. 
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Id  the  first  ciwe,  fiu  began  almoBt  invftria>ily  in  tho  right  log  and  wero 
fre>iuently  limited  to  it.  The  leg  began  to  become  weak,  and  more  so  after  eaoh 
fit,  the  paresU  deepening  ultimately  into  a  permanent  paraljsia.  In  the  laat 
«Uns,ftigns  of  a  more  general  affection  of  the  left  hemisphere,  incluUiug  aphasia* 
ain(f«ated  tbemselves.  A  tumour  was  found  at  the  upper  and  jKKterior  part  of  the 
left frbfiLiiJ  lobe,  about  two  inches iu  diameter,  bouuded  poi^teriorly  by 
thefiitBure  of  Bolandu,  and  extending  forwards  into  the 
posterior  part  of  tlie  tirat  and  second  frontal  cuuvo- 
Iniioni. 

lo  the  iecond  case,  there  wuro  couvultiiuiis  U-giuning  in  the  left  great  toe,  often 
ootkBaed  exclu^irely  to  tlie  leg,  and  followed  uUlmatoly  by  paresis  of  the  left 
foot,  Thii}  patient  also  had  p&ralybis  of  the  right  tliird  nen'o.  After  death  a 
CTphilitle  le»inn  was  found  at  the  upper  part  of  the  ascending 
parietal  coDvolution,  extending  over  part  of  the  upper 
codoflhe  ascending  frontal  and  orer  adjacent  parts  of 
tbc  parietal  lobule  of  the  right  hemisphere.  On  the  right 
tliinlDerTe  a  tumour  of  tho  size  of  a  pea  was  found.  The  legion  here  almost 
*^Mtl}r  corresponded  in  liite  with  that  assigned  by  Ferrier  to  tho  leg  centres. 

(c),  Srachio-Ct*ural  MonopUtfia. — The  immediate  contiguity  of 
the  centres  for  the  arm  and  the  leg  in  the  brain  of  the  monkey  causes 
IB  U)  i$surue  liypothelically  the  cxititence  uf  a  fiiiuil&r  topograph ical 
fplaliomibip  for  these  centres  in  the  brain  of  man  (Fig.  42).  Clinical 
^Kta  lend  support  to  this  view  ;  and  the  difficulty  of  finding  uncom- 
pHoited  cases  of  crural  monoplegia  seems  in  great  part  due  to  the 
tendency  of  an  initial  lesion  in  the  leg  centrefi  to  spread  to,  or  else  to 
*wie  functional  perturbations  in,  the  contiguous  arm  centres.  The 
cues  cited  in  the  last  section  illui<trule  this  point. 

Similarly,  we  shall  find,  further  on,  that  in  many  cases  where  a 
■^■ioa  leems  to  commence  in  the  cxcito-niotor  centre  in  connection 
*ith  tho  arm,  it  tends  to  spread  cither  actually,  or  so  as  to  cause 
'"actional  disturbance  in,  tho  leg  centrefi.  We  may  have,  however,  in 
*»oUier  set  of  cases,  extension  taking  place  from  the  arm  to  the  face 
^tfes,  rather  than  from  the  arm  to  the  leg  centres. 

Tliiu<:,  that  wo  do  often  meet  with  the  coincidence  of  paralysis  of 
*ftti  and  leg  without  paralysis  of  face,  and  that  we  very  rarely  meet 
*^th  paralysis  of  the  leg  and  of  the  face  \^'itliout  the  coexistence  of 
t«r»lysis  of  the  arm,  as  a  result  of  a  single  cortical  lesion,  is  a  point 
*tuch  may  be  easily  understood  if  we  assume  tliat  tlie  topographical 
f^Utions  of  these  centres  is  anything  like  correctly  represented  in  the 
•diagram  (Fig.  42 j. 

Oraaset  thinks  that  the  clinical  facts  on  record  concerning  unilateral 
^anlsioos  warrants  the  following  conclusion  : — "  When  convolsions 
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are  confine<]  to  the  limbs  or  begin  in  one  or  other  limb,  the  leeion 
always  exists  in  Uih  upper  Iwo-thirtls  of  the  ascending  convolutions 
(with  the  paracentral  lobnle)  or  in  the  contiguous  portions  of  the 
frontal  and  parietal  coiivolntions  " — that  is  to  saj,  around  the  upper 
two-thirds  of  the  fissure  of  Rolando.  This  then  is  the  diagnostic 
indication  in  cases  of  epileptic  hemiplegia,  or  '  Jacksonian  epilepsy,'  as 
Charcot  has  proposed  to  term  it,  in  ^vhich  the  spasm  begins  in  either 
limb  (Fig.  87).  In  the  great  majority  of  snch  cases  we  might  with 
confidence  predict  the  existence  of  some  gross  lesion  in  this  situation — 
in  other  exceptional  cases,  however,  this  form  of  convulsion  may  (as 
there  is  good  reason  to  believe)  present  itself  without  the  existence 
of  any  gross  lesion. 


On  this  enbject  Ferrier  writes : — '*  From  the  mere  occurrence  of  an  nnilatcral 
oonvulsion  with  lo8t<  of  coDaciousuess.  or  of  an  e[.>^l*^P^>c  attack  in  which  the  con- 
Yulaioiu  are  exiiibitcd  mainly  oa  one  side,  we  can  form  no  opitiion  as  to  the 
nature  or  wat  of  the  lesion.  We  inny  supiiofte,  nnd  with  reaifon,  that  the  opposite 
oerebml  heiuJ^phLTu  is  more  particularly  at  fault;  but  there  need  be  no  dU»- 
oorerable  lc«ion;  and  should  a  lesion  exist,  it  need  not  be  in  any  definite 
pOAition.  This  is  in  accordance  both  with  clinical  facts  and  also  with  those  of 
experiment,  for  I  have  found  that  I  o  n  g-o  outinuod  irritation  applied 
to  any  part  of  the  hemisphere  other  than  the  oiotor  area 
may  roaolt  in  an  attack  of  unilateral  convulsions.  If, 
however,  the  couraUion  be  of  the  character  of  a  monospasm,  or,  if,  tending  to 
become  genemlised,  it  begin  invariably  in  the  same  way  and  docs  not  canse  loss 
of  consoioDsnesB,  and  if  it  bo  followed  by  paresis  or  paralysis  more  or  less  per- 
manent, we  may  diagnose  an  irritative  lesion  of  the  motor  area  of  the  opposite 
hemisphere." 

(d).  Brachial  MonopUfjia. — As  in  the  case  of  crural  monoplegia^ 
BO  here,  it  is  very  important  to  detcnninG  in  all  cases,  if  possible,  which 
of  the  movements  of  the  upper  extremity  are  particularly  atlectod — 
that  is,  in  cases  where  we  have  not  to  do  with  an  absolute  parulysis, 
but  only  with  one  of  a  partial  type.  Such  a  determination  may  guide 
Qs  to  a  more  minute  regional  diagnosis  tlian  would  otherwise  be  pos- 
sible. This  may  easily  be  underKtood  by  reference  to  Fig.  12,  showing 
the  position  of  the  different  centres  defined  by  Ferrier.  Nevertheless 
it  must  not  be  expected  that  a  clinical  diagnosis  can  be  carried  to  that 
degreeof  minuteness  which  pliybiological  experiment  appears  to  render 
possible.  The  effects  of  morbid  changes  seem  to  diffuse  themselves, 
BO  that  a  wider  range  of  sjmptcms  are  often  produced  than  might  be 
expected  from  thu  mere  lesion  itself,  if  we  look  only  to  the  viaibla 
extent  of  the  cortex  which  it  implicates. 
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This  section  may  be  best  illustrated  by  selecting  a  few  of  the  most 
typical  of  the  recorded  cases,  bearing  upon  this  localisation.  I  confine 
myself  to  some  of  those  which  have  been  cited  by  Ferrier.  Others 
may  be  fonnd  in  his  work  and  in  that  of  Qrasset  ('  Des  Localisations/ 
S"*  fid.,  p.  193).  The  latter  author  also  collects  twelve  typical  cases 
of  brachial  monospasm  illustrating  the  localisation  of  the  arm 
centres  in  the  cortex  (I,  c.  p.  152).  Clinical  evidence  in  regard 
to  this  point  is,  therefore,  much  fuller  and  more  precise  than  in 
regard  to  the  localisation  of  the  leg  centres. 

Baynand  has  reported  a  case  of  paralyBis  limited  to  the  left  arm  aod  more 
partioolarly  to  the  extensor  mnsoleB,  though  the  flexors  were  also  paretic. 
There  was  no  dtmination  in  seiuation,  or  alteration  in  electro-motor  oontrao- 
tility.    The  ledon  was  situated  in  the  ascending  parietal  convolu- 


PiG.  46. 


tion  of  the  right  hemisphere  in  the  position  of  a  line  drawn  back 
from  the  second  frontal.  It  was  an  area  of  softening  Barronnding  a  tubercle 
the  size  of  a  millet-seed,  and  of  about  a  centimetre  in  diameter ;  the  softening 
invoWed  the  adjacent  mednllary  fibres  more  than  the  cortex.  A  smaller  area 
of  softening  of  the  size  of  a  pea  was  situated  near  this,  bat  within  the  fissure  of 
Bolando.  The  whole  lesion  could  be  covered  with  the  pulp  of  the  finger 
(Fig.  46). 

Babonrin  records  a  case  of  sadden  partial  right  hemiplegia,  without  lews  of 
consciouBnesa,  which  soon  disappeared,  leaving  paralysis  of  the  right  hand  and 
arm,  which  oontinned  till  death  seven  days  afterwards.  A  f ocns  of  red  softening 
was  foimd  in  the  left  hemisphere  of  the  size  of  a  two-frano  piece,  the  centre  of 
which,  where  the  softening  was  greatest,  corresponded  with  the  junction 
of  the  ascending  parietal  conTolntion  and  the  supra- 
marginal  lobule.    The  softening  extended  half.way  up  the  ascending 
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The   ganglia 


parietal  oonrolution,  flomewhat  oonoealed  withiu  the   fisaaro. 
were  intact  (Fig.  47). 

llingroeo  Atkina  has  recorded  a  eaae  of  paralysis  of  the  right  hand  and  arm 
in  a  geueral  paralytic,  which  came  on  a  few  daya  before  death.  The  mum- 
branca  were  adherent  and  the  cortex  vma  softened  in  a  region  inoloding  a 
small  portion  of  the  middle  of  the  ascending  frontal,  the 
middle  third  of  the  nacending  parietal  oonvolntion  (extending 
further  below  than  aboro  the  anterior  edge  of  the  gjma  snpra-marginalia), 
and  a  little   piocoof   the   gyraa  angnlaris,   oa  illoatrated  in 


Fio.  48. 


accompanying  figare  <Fig.  48).  A  peoaliar  feature  in  this  case,  worthy  of  note 
in  eonnootion  with  the  posterior  extension  of  the  lesion,  was  the  presence  of 
visual  hallucinations. 

Picrrct  hofl  related  n.  cni^e  in  which  there  was  an  apopleotio  attack  with 
early  rigidity  of  the  left  arm  and  retraction  of  the  right  angle  of  the  muath. 
followed  by  partial  paralysis  of  the  left  arm.      Death  oocorred  twelve    days 
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lltorwirdi,  from  gnddon  coma  and  epileptiform  conralsiona.  In  the  right 
beniiphere,  at  the  j  unci  ion  of  the  middle  frontal  with  the 
iieendiDg  frontal  oonrolationj  a  fooae  oC  red  Bof teuing  of  the  aixe 


Fio.  49. 


^  ft  frtncpiece  rxieted.  A  Bitnilar  focus  waa  foond  in  thia  caaOf  ia  tlis 
B^'i^  occipital  conroIatioQ  of  the  same  hemisphere. 

Qewm  haa  recorded  a  case  of  congenital  absence  of  the  left  hand|  in  which 
*^ death  the  middle  portion  of  the  aacendiug  parietal  oonroln. 
tioft  hi  tho  right  hemisphere  was  fonnd  lo  be  much  smaHcr  than  the  corros. 
pndin^  conrolation  in  tho  left  hemisphere. 

igain,  in  one  of  my  own  patients  an  arrest  of  development  of  the  left  npper 
*'W«mitT,  with  practical  absence  of  the  band,  coexiBted  with  an  extremcl  j 
'QiftlJ  lixe  of  the  opposite  ascending  parietal  convolntion, 
'°  the  middle  tbreo-flfths  of  its  coarse.  The  case  haa  been 
'•horded  bj-  Borsley  and  myself  in  *  Brain,'  Vol.  II. 

Iq  addilioa   to   this  evidonce,  I  will  cite  two  of  the  most  typical 

^es  of  brachial  monoBpasm,  one  of  which  has  been  placed  npon 

"^rd   by  Hnghlings  Jackaon    (inclmled   among  the  twelve  typical 

^'•^  previously  alluded  to  as  being  cited  by  Grasset),  and  the  other 

'T  t)re»chfield. 

'o  H.  Jackson's  case,  tho  recorriog  spasms  were  nearly  always  limited  to  tho 
'^^t  arm.  and  were  followed  by  temporary  paralysis  of  that  arm  after  ench 
^  Tho  lesion,  whose  aitaation  was  diaguoscd  daring  life,  was  a  nodule  occu- 
^*i^  the  posterior  extremity  of  the  first  frontal  oonvo- 
'^^ion  where  it  joins  the  ascending  frontal.  It  was  noted 
^^t  the  spasms  in  this  cose  always  began  in  tho  ehonlder,  and  went  down  tho 
*'^*^  contrary  to  the  nsnal  order.  It  is,  therefore,  worthy  of  note  that  the 
"^■on  oocopied  tho  situation  of,  or  was  immediately  contiguous  to.  the  centres 
***ieh  according  to  Ferrier  are  concerned  with  the  moremeats  of  the  arm  as 
*^hole  rather  than  with  those  of  the  fingers  or  wrist  (Pig.  12]. 
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DrGSchfield  oko  rcoorda  an  oztromelj  interestangf  oafte  of  brachial  mono- 
■pasm,  depezideni  npoQ  gjpbiUtic  diieoao,  in  which  the  eilaation  of  the 
lesion  was  likewise  diagnosed  daring  life.  The  patient  inffered  from  repeated 
attacks  of  conruUion  limited  to  the  left  arm.  of  which  the  phenomena  wore 
*'  fsndden  cl(!nching'  of  the  fiat,  flexing  of  the  wrist,  aad  pronation  of  the  fore* 
arm  of  the  left  side,  the  left  angle  of  the  moatb  being  at  the  same  time 
stroQglj  drawn  downwards.  This  sadden  tonic  spasm  lasted  for  several 
sooonda,  and  was  then  followed  by  a  few  olonio  spasms  of  the  same  oxtremit/ 
and  a  slight  tremor  of  the  arm  ;  the  patient  at  the  same  time  was  very 
agitated  and  looked  very  pale,  bat  remained  perfectly  cousoioas.  Ho  stated 
that  these  paroxysms  had  always  bad  the  same  charaoter,  vaxying  only  in 
degree,**  Death  oc^arred  from  phthiata  two  years  after  the  first  onset  of  the 
disease.  At  the  antopsy  the  dura  mater  was  foond  adherent  to  the  brain  on 
the  right  sidCf  over  a  apace  including  the  greater  part  of  the  aacenUtng 
parietal  oouvolation  aud  the  supra-marginal  lobule.  It 
is  especially  worthy  of  note  that  here  we  had  apasms  beginning  in  the  Bagers 
and  hand,  and  that  the  lesion  involved  just  the  region  in  whiohf  in  the  monkoy, 
the  movemcnta  of  these  parts  have  been  apeoially  localised  (Fig.  12,0,  b,  c,  d), 

(e).  Biackio-Facial  Monoplegia. — This  combination  is  one  Trhich 
is  more  frequently  met  wttb  as  a  result  of  cortical  disease  than  either 
brachial  or  facial  paralysis  singly. 

When  the  paralysis  is  met  with  on  the  right  side  of  the  body  it  is 
very  apt  to  be  associated  with  nph  asia,  though  this  is  not  at  all  a 
necessary  complication,  as  umy  be  seen  from  the  first  of  the  two  sub- 
joined examples  of  this  kind  of  paralysis.  ■ 

Diealafoy  has  recorded  the  case  of  a  woman,  agod  60,  who  was  snddenly 
seized  wiih  paralysis  of  motion  in  the  right  arm  and  right  lower  faclai  regioD. 
Senaibility  was  nnimpairod.  Death  occmred  the  day  after  from  ooma.  The 
necropsy  revealed  a  ha>morrbagic  extravasation,  the  size  of  a  nnt,  surrounded 
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bjr  %  tone  of  softening^  jn  the  medullarj  fibrea  of  the  atoead- 
iog  frontal  ooDTolation  of  the  left  bemiaphere,  pos- 
l«rior  to  the  third   frontal  conrolution  (Fig. AO). 

Hippolytc  Moriia  boa  recorded  a  ca«e  of  left  facial  paralyse,  with  paroftia  of 
the  left  arm,  more  partioalarly  ehowa  in  the  first  three  fingera.  There  was  no 
tphuia.  The  affQCitan  had  come  on  Buddenlj,  without  loss  of  conBcioasness  or 
oth«f  ptuuljMB,  five  or  six  niontha  prerioaaly.  Tlio  necropsy  revealed  a  patch  of 
7ellow  ftoftenin^  in  the  lower  Bfth  of  tho  aBCcnding  parietal 
coorolation  of  the  right  bemiipbere.  The  BoTteniDg  extended 
qrthefiMore  of  Bolando  to  the  lerel  of  the  extremity  of  the  acooud  fronUil 


FlO.  5L 

^ttBTolaiioo  (Fig.  61).      Tbo  baaal  ganglia  and  the  r«st  of  the  brain  wen 

""naal. 

From  these,  and  from  many  other  very  similar  cases  which  hiiTo  be«n 
'worded,  it  would  appear,  as  Ferrier  soys  {he.  cit.,  p.  ftC),  that 
"He  lesions  causing  bracLio-facial  paralysis  are  all  towards  the 
middle  or  lower  third  of  the  ascending  convolutions,  where  experi- 
li^tft  on  monkeys  establish  the  position  of  the  facial  and  manaat 
^catrea."     (Fig.  12,  areas  T,  8.  U.) 

(f).  Facial  Mouopiegia, — Facial  paralysis  of  the  ordinary  cerebral 
^Tpe  rarely  exists  alone  as  a  result  of  cortical  disease.  It  usually 
<*ccure  either  associated  with  brachial  paralysis  or  with  aphasia.  Tho 
Utter  association  is  more  especially  prone  to  occur  when  the  lesion  is 
**>  the  left  side  ;  a  similar  lesion  on  the  right  side  would  be  more 
"^t\j  to  canse  paralysis  of  the  face  alone,  unless  it  happened  to  occur 

I         ^  ft  markedly  left-handed  person. 

^ft      Sabjoined  are  two  of  the  examples  cited  by  Ferrier, 

^H      HiUig  rtila 


BiUig  r«lalea  the  obm  of  a  French  aoldlor,  who,  two  months  after  a  ballet 
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woand  on  tbo  right  elcle  of  the  head,  begun  to  be  affected  with  clonic  apftams 
ia  the  left  eide  of  the  face.  Theae  were  folluwed  by  tmnaiont,  bat  ootnpleto, 
paralyais  of  the  left  sido  of  tbc  faco  and  left  side  of  the  ton^e.  CIuulo  ispasms 
Docurred  also  in  the  left  hand.     After  death,  on  abaocsa  was  found  oorreapond- 


Fio  62. 

ing  to  the  seat  of  injury,  eitnated  in  the  ascending  frontal  oonro>' 
Intion,  between  the  pmoeutral  fiaanre  and  the  flasuro 
uf  Rolando  (F\g.  62).  It  ahonlfl,  howerer,  be  noted  that  there  were  indi- 
cations of  meningeal  inflammation  orer  the  whole  etirfaoo  of  the  right  hemis- 
phere, though  there  wax  no  oorobr&l  softening  except  in  the  neighbonrhood  of 
the  abscess.     A  similar  oase  is  recorded  by  Wcmhcr. 

With  a  leaiou  similarly  situated  in  the  left  hemisphere,  we  may  pretty  oonfl- 
denily  look  for  the  addition  of  apbosio  aymptoms,  as  In  tbe  following  case  re- 
corded by  Herrej.  Here  the  symptoms  during  life  were  right  facial  paralysis 
with  aphasia;  and,  after  death,  a  focus  of  softening  was  found  anterior  to  the 
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of  BoUndo,  at  tho  janotion  of  the  third  froak&l  with 
the  aioendtng  frontal  co&Tolation  of  the  left  hemis- 
pktra  (Fig,  53). 

Uahj  other  examples  of  this  form  of  paralysis  are  cited  by  Grasset. 
(g).  AphaBia.—Oro- Lingual  IfemipatYsis. — We  must  now  approach 
the  coDsidcration  of  a  localisation  which  was  the  Orst  to  be  attempted, 
with  any  sncceBS,  in  the  cerebral  cortex. 

The  snccessive  stages  by  which  the  attempt  was  made  have 
giTtu  rise  to  much  discussion.  Grasset  thus  sums  up  the  evidence 
on  this  point : — "  Bouillaud  was  the  first  to  give  a  clinical  confirma- 
tion of  the  assertion  of  Gall,  who  localised  the  faculty  of  language  in 
the  tvo  anterior  lobes  of  the  brain ;  Dax  first  estubHsLed  the  fact 
that  it«  scat  is  to  be  found  not  in  the  two  anterior  lobes,  bnt  specially 
io  that  of  the  left  cerebral  hemisphere  ;  and,  finally,  Broca  first 
pstablished  the  fact  tbat  it  is  the  third  frontal  convolution  wliich  is  the 
ttiore  special  scat  of  this  important  centre." 

The  oro-lingnal  centres   of  Ferrier  (Fig.  12,  ».  lo^   are  located  in 

kh«  hinder  part  of  the  third  frontal  convolution  and  the  contiguous 

'ower  extremity  of  the  ascending  frontal.     lie  says : — **  These  centres, 

Ml  have  shown  experimentally  in  monkeys  and  other  animals,  have 

»  more  or  less  bilateral  action.     Hence,  unlike  the  effects  of  destruc- 

^"t  lesion  of  limb  centres,  destructive  lesions  of  these  centres  in  the 

"oe  hemisphere  do  not  cause  paralysis,  bnt  only,  if  anything,  slight 

"ttilateral  weakness   or  hemiparesis  of  the  oro-lingual   movements. 

^»  Is  well  known,  lesions  of  this  region  in  the  left  hemisphere  are 

^Ocrally  associated  with  aphasia  or  speechlessness.     The  symptoms 

^  lesion  Lere  have  both  an  objective  and  subjective  as{>ect.     The 

'•'tjier  is  oro-lingual  hemiparesis,  tho  latter  is  the  remarkable  psy- 

^''ological  affection — aphasia." 

*l!1iis  localisation  is  now  generally  considered  to  be  well  established; 
"^^ftona,  however,  have  been  already  given  (pp.  129  and  292)  in 
**"cur  of  the  view  that  any  such  localisation,  though  correct  so  far  as 
%oe8,  is  much  too  exclusive.  In  the  great  majority  of  coses,  aphasia 
**^^tir8  in  association  with  a  partial  or  complete  hemiplegia.  In  other 
**%tance8,  it  presents  itself  alone,  or  with  some  very  slight  amount  of 
^•cial  paralysis. 

It  is  interesting  to  note,  in  reference  to  the  general  question  of  the 
^Uie  of  the  brain  involved  in  these  cases,  that  Seguin  found  from  on 
^tlysis  of  266  cases  of  hemiplegia  with  aphasia,  that  in  243  there 
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was  rigbt  hemiplegia,  wliilst  in  only  17  was  there  the  coexistonee  of 
left  hemiplegia.  It  hns  been  found,  moreover,  in  Bome  of  the  chucs 
in  which  aphasia  has  occurred  from  a  lesion  in  the  right  hemisphere, 
that  the  persons  have  been  distinctly  left-handed.  In  this  way,  Bom© 
of  the  apparent  exceptions  only  tend  to  confirm  the  general  rule,  that 
incitations  to  the  muscular  ^cts  invoWed  in  speech  pass  down  from 
one  cerebral  hemisphere  more  especially — ^the  hemisphere  which  is 
generally  potent,  being  that  which  is  most  freqnently  called  iiito  play 
lor  tlie  execution  of  voluntary  moTemeuts  of  all  kinds. 

One  reason  why  aphasia  sometimes  exists  alone,  or  with  some 
slight  amount  of  facial  paralysis  (generally  on  the  right  eide)  is  to 
bo  found  in  the  fact  that  the  first  cortical  branch  of  the  Sylvian  artery 
(the  external  and  inferior  frontal}  is  small  and  distributed 
almost  exclusively  to  the  posterior  part  of  the  third  frontal  conroln* 
tion.  The  blockage  of  this  branch  by  embolism  or  thrombosis, 
therefore,  may  give  rise  to  a  localised  softening  with  the  production 
of  permanent  aphasia  ;  while,  in  other  caBes,  a  spasmodic  contraction 
of  this  same  vessel,  more  or  leas  prolonged,  may  possibly  give  rise  to 
a  temporary  aphasia. 

Charcot  recordB  tbo  case  of  a  woman  who  was  under  his  care  at  Ia  Salpctridre. 
She  had  been  seized  with  aphasia  but  there  exUted  no  trace  of  paralysis  either 
of  movement  or  of  Minsibility,  In  tJiis  patient  aphasia  was  the  sole  morbid 
8}'niptoui,  and  atrophy  of  the  third  frontal  convolution  was 
the  only  losiou  revealed  by  the  autopsy — probably  due  to  an  old  occlusion  rir 
narrowing  of  the  oxterual  and  inferior  frontal  branch  of  the  middle  cerebral 
artery. 

Some  instances  of  uncomplicated  aphasia  due  to  traumatic  canscs 
have  also  been  recorded,  of  which  two  examples  may  be  cited. 


Sydney  Jones  dcwribcs  a  case  of  aphasia  resulting  from  fracture  of  the  Icf) 
aide  of  the  skull  by  thu  kick  of  a  horso.  After  death  an  absceu  of  the  «ixe  of 
a  nut  wa«  found  in  the  medullary  subetonce  of  the  third  left  frontal 
convolution. 

Simon  gives  the  case  of  a  healthy  man  who,  having  fallen  from  horseback, 
was  found,  by  a  pbysieian  who  came  up,  to  be  aphasio,  and  without  any  other 
signs  of  paralysis.  Death  occurred  from  meningitis.  A  small  wound  with  de- 
pressed fracture  of  the  left  side  of  the  skull  was  found  ;  and  corresponding  to 
this  internally  there  was  a  cerebral  softening — surrounded  by  meningeal  iofiuu- 
mation — involving  the  third  left  frontal  con  volution  (in  which 
a  spiculum  of  bone  was  imbedded),  the  Bccond  frontal,  and  the 
oo&volutions   of  the  ielandof    Bail, 


barlow's  bemareable  oase. 
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A  most  remarkable  case  of  double  synamctricol  lesion  of  the  third 
frontal  convolution  has  been  recorded  by  Barlow  ('  Brit.  Med.  Jrnl./ 
July  28,  1S77),  which  is  as  yet  uniqae. 

A  bojr  aged  10,  the  Dubjeot  of  aortic  disease,  of  which  he  altimately  died,  was 
■eiaed  with  right  hemiplo^a,  chiefly  brachio-fftcial,  and  aphasia.  From  this  he 
lad  apparently  recovered  at  the  eud  of  a  moath.  Three  months  after,  ho  was 
•eiaed  with  left  brachio-facinl  monoplegia.  This  time  there  wag  not 
only  aphasia,  but  paralyuis  of  all  voluntary  movemcDts 
of  the  face  and  tongue.  Reflex  deglutition,  however,  was  unimpaired. 
Then  was  no  affcotion  of  sensation  in  the  paralysed  parts,  either  in  the  skin 
or  moeoui  meiabranes  of  the  palate,  eto.,  and  the  muKoles  reacted  norrnally 
to  the  electric  corrent  There  appeared  to  be  loas  of  voluntary  motor  power 
over  the  muscles  concerned  in  deglutition  and  articulation.  This  lasted  till 
deslh,  though  the  arms  Improved  somewhat  in  power.  IntQlligcnco  was  fair 
and  oomprehension  good.  Ou  po«t-mortem  cxamiuatiou,  u  lesion  was 
foand  in  each  hemisphere,  in  exactly  corresponding 
jtitaatione.  The.  regir>n  involved  by  each  leaion — which  was  yellow  softeuing 


Fio54. 

— was  the  lower  end  of  the  ascending  frontal,  and  the 
hinder  end  of  the  middle  and  inferior  frontal  coo' 
vol  ations   (Hg.  54), 

}n  its  firet  stage  this  was  a  typical  case  of  aphasia  and  partial  right  hemi- 
picgi%;  Afiif  the  onset  of  the  second  lesion  a  complete  aphoido  condition  became 
oatabKsfaed,  and  in  this  stage  the  case— apart  from  its  previous  histui?— closely 

~     ibled  ooa  of  holbar  paralysis. 
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There  is  now  no  reasonable  room  for  doubt  that  a  lesion  occupying 
the  hinder  part  of  the  third  frontal  convolution  in  one  cerebral  hemi- 
sphere— and  by  far  the  moRt  frequently  in  that  of  the  left  side — gives 
rise  to  the  common  kind  of  aphasia. 

There  is  also  some  reason  to  believe  that  aphasia  associated  with 
*  word-deafness '  may  he  caused  by  a  lesion  of  the  upper  temporal 
ooDVolutioD  (in  the  situation  of  Ferrier's  '  auditory  centre  *)  near  the 
posterior  extremity  of  the  Sylvian  fissure  (see  p.  122). 

It  seems  certain,  ttpriori^  that  the  auditory  centre  must  be  connected 
by  means  of  commissural  fibres  witb  the  centres  situated  in  the  posterior 
part  of  the  third  frontal  convolution  (whether  we  call  tliem  motor  or 
whether  wc  regard  them  as  kinesthetic  centres)  ;  and  it  seems  equally 
clear  that  a  lesion  which  should  out  across  these  commissural  fibres  in 
any  part  of  Iheir  course  between  the  posterior  extremity  of  the  Sylvian 
fissure  and  the  third  frontal  convolution  ought  also  to  produce  a  typical 
aphasic  condition  (Fig.  7).  This  conclusion  I  announced  in  I8l:(0 
(*  Brain  as  an  Organ  of  Mind/  p.  686).  This  a  ^rion  deduction  is 
not  without  evidence  in  support  of  it,  even  at  present,  though  more  will 
doubtless  soon  be  forthcoming.  The  fibres  connecting  these  two  parts 
of  the  cortex  bare  not  yet  been  traced  by  the  anatomist.  If,  however, 
we  examine  sections  of  the  brain,  such  as  are  shown  in  Figs.  55 
and  60  it  will  be  seen  to  be  a  matter  of  almost  complete  certainty 
that  fibres  connecting  the  upper  temporal  with  the  third  frontal  con- 
volution must  pass  in  the  first  place  (a)  not  very  far  away  from  the 
posterior  extremity  or  sensory  division  of  the  internal  capsule,  and 
theuce  (b)  onwards  by  way  of  the  island  of  Ileil.  But  these  are-jusi 
the  regions  the  damage  of  which  may,  at  times,  as  much  clinico-patho- 
logical  experience  has  shown,  be  associated  with  aphasia. 

(a).  Qrasset,  about  the  same  time  that  I  dwelt  upon  the  above- 
mentioned  view,  called  special  attention  to  a  fact  which  hod  not  pre- 
viously attracted  much  attention,  viz.,  the  not  unfrequcut  association 
of  aphasia  with  loss  or  disturbance  of  general  sensibility  (hemianses- 
thesia)  uu  the  right  side  of  the  body  (*  Dcs  localisations,'  1860,  S'^* 
6dit.,  pp.  272-277).  He  refers  to  several  cases  illustrating  this  msso- 
ciation,  but  gives,  as  I  venture  to  think,  an  erroneous  explanation 
when  he  attributes  it  to  the  supposed  propinquity  of  the  third  frontal 
convolution  and  the  sensory  segment  of  the  internal  capsule  (toe,  cit., 
p,  277).  A  reference  to  Fig.  55  will  show  that  the  posterior  part  of 
the  hinder  segment  of  the  internal  capsule  is  far  removed  from  the 
region   of'  Broca  and  the  contiguous  portion  of  the  insola,  though  it 
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Fm.  SS.    Horuontal  sKcnoK  op  m  Bbaik  or  a  Child  kiks  uojtrtu  ou>,  tmk 

ttJOVT   StDI    JBKINO  AT  A  &01UWBAT    LOWKB   LBTBL  THAN    TMJ    UDT  HAI.r  [after 

F.  fronUl;  TS,  Umporo-sphenoid&l;  and  O,  occipital  lobes.  Op,  operculam. 
lo,  Ulaod  of  Reil.  Cta,  clauAtrum.  f"  third  fronUl  codtoIuUod.  Th,  thaUmuB, 
KC.eaadate  oacleua.  NC. uilof  caud4te  ducUus.  LNJeoiicuIar  Ducleua.  1,11* 
111,  ftnC,  second,  aod  third  diTisioni  of  the  lenticular  nucleus.  EK,  external 
rapsula.  IK.  posUrior  divUioa;  IK',  anterior  division  ;  K,  knee  of  the  iateroal 
capvolsL  ab,  ph.  anterior  and  posterior  bonu  of  the  lateral  veDtriclas.  ecc,  knae 
of  tbe  corpas  callosurn.  sp,  aplenium.  mc,  middle  commiasure.  f,  fornix. 
al,  septom  tucidum.    a,  comu  Ammnois. 


mtut  b«  Tery  close  to  the  posterior  part  of  the  commiB- 
aaral  fibres  coTinccting  the  upper  temporal  gjras 
with   Broca's    region. 

(b).  Again,  the  island  of  Reil  lies  in  tbe  direct  track  which  mofit 
almost  certaialy  be  takeo  by  aucL  commissaral  fibres,     fiat,  since  I8G8 

*  To  obUio  this  riew,  Plechsif  mskes  a  horixontal  section  of  tbe  tvaiajosi  above 
aad  parallel  with  tlM  Sj^lriaD  fi^are. 
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when  Meynert  originally  advanced  the  notion,  and  snpportcd  it  by 
cases,  that  a  lesion  in  the  island  of  Reil  might  produce  a  typical 
aphasic  condition,  other  cases  of  the  same  kind  have  been  pnbliabed, 
and  these  have  been  analysed  by  Boyer  ('  Etudes  topographiques  8Ur 
lea  lesions  corticales/Tlieso  do  Paris,  187y,  N".  115).  There  are  now 
over  thirty  of  such  cases  on  record,*  so  that  there  con  be  no  doubt  as 
to  the  correctness  of  Meynerfs  position. 

As  I  said  therefore  in  1880,  Broca's  special  localisation  of  the  third 
left  frontal  convolution  as  the  8C»t  of  aphasia-prodacing  lesions,  must 
be  held  to  hold  gof>d  only  for  one  particular,  though  very  common, 
form  of  Aphasia,  and  not  exclusively  even  for  this  form. 

The  above  considerations  may  make  us  Ihoroaghly  admit  the  real 
validity  of  the  objections  raised  by  some  against  the  old  doctrine  of 
Broca  and  his  immediate  followers,  that  the  posterior  part  of  the  left 
third  frontal  gyrus  is  the  region  always  damaged  in  cases  of  Aphasia. 
Wc  roust  now  be  prepared  to  admit  the  existence  of  many  closely 
allied  forms  of  Aphasia  and  a  comparatively  wide  area  in  which 
lesions  may  give  rise  to  this  or  that  variety.  Snbscqnent  experience 
tends  to  confirm  the  hypothesis  which  I  then  advanced,  to  the  effect 
that  the  tendency  to  mental  impairment  with  Apha- 
sia, and  the  degree  of  such  impairment,  wilt,  other 
things  equal,  increase  as  lesirins  of  the  left  hemi- 
sphere, capable  of  producing  this  con  dit ion,  recede 
in  site  from  the  third  frontal  convolution,  and  ap- 
proach the  posterior  extremity  of  the  Sylvian  fis- 
Bure. 


PAEALYSKS   DUE  TO  LESIOXS  OP  THE  CENTRUM  OVALE. 

Pitres  has  endeavoured  to  systematise  our  knowledge  concerning 
the  effects  of  lesions  in  the  centrum  ovale.  Under  this  term  he 
includes  the  whole  of  the  medullary  substance  intervening  between 
the  cortex  and  the  busal  ganglia. 

With  a  view  to  the  more  accurate  recording  in  faloTe  of  the  precise 
situation  and  extent  of  lesions  in  this  part  of  the  brain,  he  makes  a 

*  There  seeras  some  reason  al»o  for  sapposing  that  an  ordinary  aphiwic  eon- 
ditioD  may  bo  prodnccd  by  &  Ir-Bion  which  cnts  acroes  the  efferent  fibres  pro- 
oeedingfrom  the  third  frontal  convolution  on  the  potential  nidy.  Two  exaniple* 
of  this  type  will  be  found  cited  iu  the  next  aection  (p.  21W).  On  the  whole, 
however,  lam  atronf^ly  disposed  to  think  that  each  cases  wonld  prove  to  be  of 
apbemio  type  rather  than  true  cases  of  aphasia  (See  p.  119). 
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tteries  of  vertical  sections  of  the  cerebral  hetuiepbere  at  right  angles  to 
its  longitudinal  axis. 

Tbc  prw-frontal  section  ia  carried  through  the  pno-frontal  lobe. 

7*be  next  aection  mode,  two  contim^tres  in  adranoe  of  tho  fiunro  of  Rolando, 
llirongh  the  bases  of  the  three  frontal  oonrolutions,  is  named  the  ped  i  cnlo  • 
frontal  lection  (in  which  aro  to  bo  diHlinguisbed  throe  fuscicali,  vix., 
the  soperior,  middle,  and  inferior  frontal  faaoiouU,  oorrcspondiog,  extarDally, 
with  the  three  frontal  oonTolntione). 

Then  comes  the  frontal  section,  which  is  mode  by  dividing  the  hemia- 
pbere  throngh  the  oaccnding  frontal  convolotion,  bat  parallel  to  the  fUmro  of 
Boiando  (oontaining  also  snpcrior,  middle,  and  inferior  frontal  faaoicali). 

The  parietal  seotiou  is  made  in  aeimilar  manner,  bat  ia  carried  throagh 
ihe  ascending  parietal  conrolution.  In  it  maj  be  recogtiiiGod  snporior,  middlci 
and  inferior  parietal  fuscicall. 

Kext  comes  the  pedicnlcporiotal  section,  which  is  made  bj 
entting  throogh  the  hcaiinphero  parallel  to  tho  fissare  of  Rolando,  bnt  three 
centimetres  behind  iL  This  paaaes  thi-vu^h  the  superior  and  inferior  parietal 
lobalod,  and  ia  oompo»<>d  of  snporior  and  inferior  parietil  fasciculi. 

LastW,  a  section  thruagh  the  middle  of  tho  occipital  lobo  gives  the 
oeoipital  section. 

Taots  of  importauoa  oonceming  the  Vosoiilar  Sapply  of  the  Oentrum 

Ovale. 

Part  of  the  vascular  supply  of  Uie  centrum  ovale  is  derived  from  the  cortioali 
mnd  part  from  the  basal  system  of  vessels.  According  to  Dorct  tho  two  seta 
of  Tessvls  do  not  nnastumuse  with  one  another.  Tbo  part  of  the  white  sub- 
Stance  which  is  supplied  by  the  cortical  Ajatem  derives  its  supply  from  what 
•re  known  as  the  long  nutrieut  arteries  (Fig.  ^).  and  tUeue,  according;  to  Duret, 
penetnite  into  the  medaUary  substance  for  a  depth  of  3~i  centimetres  (or  abooc 
1|  to  1{  of  an  inch).  Tho  centrum  ovale  receives,  therefore,  only  very  small 
veaaela.  It  is  thus  no  ninLter  fur  surprise  that  ouly  very  small  haemorrhages 
(siieof  a  pea  to  a  small  almond)  should  occur  withia  ite  aabstanco. 

Large  hsmnorrhages,  of  oourse,  often  extend  into  the  oentrum  orale 
from  the  internal  capsnlo  and  its  ncigb  hour  hood. 

Somming  up  the  resiilts  so  far  obtained  by  Pitres,  Ferrier 
irritcs  (•  Localisation/  p.  52)  : — **  Now  it  is  only  in  certain  of  the 
niedullarj  fasciculi  so  marked  oat,  Uiat  leflioot  cauae  paralysis  of 
motion  and  degeneration  of  the  motor  tracts.  Ttiese  regions  are 
incladod  in  tho  pediculo-frontal,  fiontal,  and  parietal  sections,  or 
g^ernlly,  in  the  fronto-parietal  area.  Le«ions  here  hare  exactly 
the  same  e£fect  as  lesions  of  the  corresponding  cortical  region, 
according  as  they  are  degtnictiTe  or  irritative,  or  according  as  they  are 
limited  or  general.     And  M.  Pitrcs  haa  brought  forward  evidence  of 
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a  very  satisfactory  kind  to  show  that  the  early  rigidity  and  moscaUr 
Bposms  which  so  frequently  accompany  hemiplegia  with  effusion  into 
the  lateral  ventricles,  are  essentially  clue  to  irritation  of  the  fronto- 
parietal fasciculi  of  the  centrum  ovale." 

Two  or  three  typical  cases  may  be  cited  showing  the  effects  of  lesions 
in  the  frontoparietal  area  of  the  contrnm  ovale  in  producing 
complete  or  incomplete  hemiplegia,  with  or  without  aphasia. 

Hoclt^son  haa  related  a  case  of  right  hemiplc^  with  aphasia,  followed  Boreral 
mouthB  after  the  seisare  by  tiLt^  rigidity  of  the  rijk^bt  ami.  Death  occorred 
from  chronic  broDchiiia  more  than  a  year  after  tbo  attack.  In  the  ocntram 
OTale  of  the  left  bLinupberc,  was  a  c&rity  nearly  empty,  one  jucb  and  a  qoarter 
long,  Rituated  cxtcniHl  to  the  lateral  ventricle  and  betweea  its  anterior  born 
and  the  ielaud  of  Reil.  The  reBt  of  the  brain,  exoepc  the  port  immediately 
aronnd  the  cavity  (which  was  yellowish),  presented  nothing'  abnormal. 

Again,  in  a  oase  obacrred  by  Pitres  himself  of  right  hemiplegia  and  aphasia, 
no  lesion  waA  foond  in  the  cortex  in  Brooa's  region,  bat  on  seotion  a  zone  of 


Kio.  56. 

softening  was  found  in  the  centrnm  orate,  Eiffocting  the  inferior  pedicnlo- 
frontal  fasoicnlas  (I<^g. 56). 

Alston  Frcy  hos  recorded  a  case  in  which  daring  life  the  symptoms  wertt' 
paresis  of  the  left  arm  and  left  side  of  the  face,  without  any  affection  of  sensi- 
bility. Death  ocourred  from  gangrenous  erysipelas  of  the  face.  In  the  righa 
bemiephcre  a  small  focus  of  hiemorrhage  formed  by  the  jaxtaposition  of  thrs* 
minnte  extravosatioDs,  each  of  the  size  of  a  mnstard  seed,  was  fonnd  in  tba 
mednllory  fibres  at  the  jnnction  of  the  middle  frontal  with  the  ascending 
frontal  convolation  (Fig.  57).  Thns  it  wonld  appear  that  a  brscbto-faoiat 
monoplegia  may  be  produced  by  lesions  limited  to  the  medullary  fibres  of  t  h  o 
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Fio.  57. 

oaiddlo     faaeicnli     of    tho     pedicalo-frontal     and    frontal 
a«otion>. 

Pitrea  reoorda  another  com  la  which  a  broflhio-omral  aonople^a  had  existed 
during  life,  and  where,  after  death,  no  lesioa  of  the  cortex  was  found,  but  inatead 


Pio.  58. 


■itnated  in  the    medallary    faBciooH    of    tho    aoporior 
frontal   and  parietal    region  (Fig.  68). 

It  abouUl  l)e  remarked,  however,  in  connection  with  paralyses  pro- 
clacetl  by  lesions  in  Uiis  part  of  the  centrnm  ovale,  tbat  they  are 
Attended  by  no  speciilo  characters  by  which  they  can  be  separated, 
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daring  life>  from  the  results  of  cortical  lesions  on  the  one  hand,  or  of 
small  lesions  in  the  internal  c«psale  on  the  other. 

Lesions  in  the  medullary  substance  of  the  prie-frontal  lobes  are 
not  known  to  give  rise  to  any  definite  motor  or  other  symptoms, 
A^ain,  lesions  of  the  medullary  substance  in  the  immediate  neigh^fl 
boarhood  of  the  pediciilo-parietal  and  of  the  occipital  sec-' 
tions  give  rise  to  no  moLor  symptoms  ;  though  there  may  be  the  pro- 
duction of  well  marked  srnsory  or  mental  defects — especially  when 
the  lesion  occupies  some  portion  of  the  middle  third  of  the  pcdiculo- 
parietal  section  In  the  loft  hemisphere.  Il  seems  highly  probable  that 
Bphasic  and  nmnesic  defects  nmr  thus  be  caused  ;  though  I  am  not 
able  to  cite  any  cases  in  which  small  lesions  limited  to  the  medullary 
substance  of  the  hemisphere  in  this  situation  hare  been  observed 
during  life  and  aecurately  recorded.  There  arc  gaps  in  our  know- 
ledge here  which  much  require  to  be  filled  up  by  future  ohserrers. 


PARALYSES  DUE  TO  LESIONS  OF  THE  CORPTS  CALLOSUM 
Little  is  known  concerning  the  signs  of  disease  in  the  corpus 
callosum.  This  is  partly  due  to  the  circumstance  that  perhaps  an 
insuflicient  amount  of  aiteutiuu  has  been  bestowed  upon  the  subject^ 
though  it  is  probably  even  more  to  be  ascribed  to  the  fact  th 
isolated  lesions  are  not  prone  to  occur  in  this  brain  region,  not 
withstanding  its  size  and  extent.  Usemorrhages  and  abscesses  ore 
practically  not  to  be  looked  for  in  its  substance  ;  softenings  and  tumours 
are  the  lesions  most  likely  to  be  met  with  in  the  corpus  callosum,  but 
in  these  caaea  other  parts  of  the  brain  are  generally  involved  more  or 
less  simultaneously,  and  consequently  the  clinical  picture  is  apt  to 
raried  and  indistinct. 

In  regard  to  softening  of  the  corpus  callosum  we  may  expect 
learn  more  in  the  future.  It  rauiit  be  remembered  that  this  structure 
derives  its  chief  blood  supply  from  the  anterior  cerebral  artery, 
Bo  that,  in  cases  of  thrombosis  or  embolism  involving  this  ressel,  a 
softening  of  the  corresponding  half  of  the  corpus  callosum  (more  or 
less  complete)  should  be  met  with  as  one  of  the  pathological  resnlts^ 
and  ought,  therefore,  to  entail  mental  defects  of  a  well-marked  order. 
Owing  to  the  nature  of  the  functions  with  which  it  is  concerned, 
unilateral  lesions  of  the  corpus  callosum,  on  either  side,  would  be 
capable  of  completely  annulling  its  functions.     The  uncomplicated 
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pictare   would  onlj^  be  obtained,  botrerer,  by  tbc  occnrrence  of  an 
occlnsion  limited  to  the  vessel  which  Eupplies  this  litructare,  viz.,  the 
I  middle     internal     branch    of     the   anterior   cerebral 

^ft    {V\g.  59,  n) — an  erent  onlj  to  be  looked  for  with  great  rarity. 


a.  n.    ImiaR  SuuwAcm  or  thb  Biort  HnnspmiBa  [after  Eoker],  sbowubo  Dia- 
TUBcmoif  OP  CoBTiCAL  Vkssku  [afUr  Dur«t]. 

The  sadden  entting  off*,  in  an  adnit,  of  the  fnnciional  activity  of 
icfa  a  part  ah  the  corpns  calloaum^  might  veil  be  sappo«ed  to  pro- 
marked  symptoms — even  though  well  defined  defects  may  bare 
iMen  Absent  in  some  of  the  recorded  cases  in  which  there  has  been  a 
congenital  deficiency  (in  whole  or  in  part)  of  the  corpns  c&llosura. 
Tbcse  two  sets  of  cases  stand  on  a  different  Icrel. 

It  should  be  homo  in  mind,  therefore,  that  a  thrombosis  of  the 
interior  cerebral  artery,  when  it  involves  the  vessel  beyond  the  anterior 
^onunnnicating  artery,  ought  to  render  the  corpus  callosum  functionally 
inert  and,  consequently,  to  be  attended  with  well-marked  mental 
defects. 

Again,  in  cases  where  thrombosis  simultaneously  affects  the  left 
«at«rior  and  middle  cerebral  arteries  (perhaps  beginning  in  the 
common  carotid),  we  might  expect  to  find  right  hemiplegia  and 
aphasia  associated   with   an   altogether  nnusaal  amount  of  mental 
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degradation,  m  addition  to  blindDess  and  loss  of  smell  on  the  side  of 
tho  lesion. 

Elsewhere  ('  Bmia  as  an  Organ  of  Mind/  p.  484)  I  h&ve  said : — "  Tbeae 
traosrene  *  commifisural  *  fibres  arc  uf  much  interest,  becnuse  there  is  reason 
to  bolioTe  that  they  are,  to  a  cooeidcrablc  ext^mt,  in  relation  with  that  unifi- 
cation of  ConBciouBncBS  vhich  nnqacBtion&blj^  exists  (as  everyone  can  testify) 
in  spite  of  the  fact  that  the  organs  of  Sensorial  ActiTity  are  double  throagh- 
ont.  Snch  commissnres  aro  also,  in  all  probability,  very  CBSontial  for  the 
carrying  on  of  the  higher  mental  processes.  In  cases  recorded  by  Dr.  Langdon 
Down  and  others,  the  non-development  of  this  part  of  tho  Brain  in  homAD 
beings  ban  been  associated  with  more  or  less  marked  Idiotcy  ;  but  then,  the 
arrest  of  development  has  for  the  most  part  not  been  strictly  limited  to  the 
'Corpus  Callosum.'  The  Middle  Commissiire,  the  Furntx,  or  some  convoln- 
tional  regions,  have  been  often  at  the  same  time  de6oient.  In  some  of  tho 
recorded  cases  in  which  the  Corpus  Callosum  has  been  only  partially  absentj 
there  has  been  less  degradation  of  the  Intellectaal  Powers  than  might  haTe 
been  anticipated.  In  certain  of  these  latter  cases,  however,  the  persons  bare 
either  died  so  yonng,  or  the  morbid  conditions  have  been  so  complicated,  as 
to  make  theni  of  comparatively  little  valno  for  settling  the  question  as  to  the 
real  importance  of  the  Corpus  Callosum  in  the  carrying  on  of  mental  pro- 
cesses." (Sec  Knox  in  *  Glasgow  Hodical  Joornal/  April,  1875,  where  fifteen 
coses  are  referred  to.) 

Signs  and  Symptoms  of  Lesions  in  the  Corpas  CaUosnm.— The 

only  facts  wbicL  I  can  aiMuce  on  this  subject  are  some  which  have 
recently  been  publislied  by  Bristowe  ('  Brain/  Oct.,  1684),  based  upon 
three  caBes  of  tumour  in  tho  corpus  callosum.  In  each  of  these  cases 
the  tumour  grew  in  nn  unequal  fashion  into  both  cerebral  hemis- 
pheres, and  Bristowe  expresses  the  opinion  that  some  of  the  most 
striking  symptoms  were  caused  by  tbis  extensiou  of  the  lesion  from 
its  original  site.  Still,  if  such  a  mode  of  growth  is  to  be  looked  upon 
as  ft  common  tendency  of  tumours  in  tbia  situation — as  seems  to  be 
not  improbnblc — wc  must  regard  tho  symptoms  referred  lo  as  an 
essential  part  of  the  picture  by  which  we  are  enabled  (if  at  all)  to 
recognize  the  prosence  of  a  lesion  in  the  corpus  callosum. 

According  to  Bristowe,  the  chief  characteristic  features  of  his  cases 
were  : — "  1st,  their  ingravescent  character,  a  character  which  they 
possessed  in  common  with  other  cases  of  cerebral  tumour  ;  2ud,  the 
gradual  coming  on  of  hemiplegia,  for  the  most  part  resembling  in  its 
distribution  the  paralytic  symptoms  usually  attending  hiemorrhage 
into  one  of  the  hemispheres,  or  softening  due  to  embolism;  Srd,  the 
association  with  the  paralysis  of  one  aide,  of  yague  hemiplegic  symp- 
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toms  of  the  other  ;  4th,  the  supervention  of  stupidity,  associated  for 
the  inost  part  with  extreme  drowsiness,  a  puzzled  enquiring  look 
ivh«n  awake,  a  difficulty  of  getting  food  down  the  tliroat,  and  cessa- 
tion of  speech — I  say  a  difficulty  of  getting  the  food  out  of  the  month 
rather  than  paralysis  of  the  mouth  and  throat,  and  I  say  a  cessation 
of  speech  rather  than  aphasia  or  loss  of  articulating  power,  hecanse  it 
seemed  to  me,  in  watching  tho  cases,  that  these  phenomena  were  due 
mainly  to  stupidity  and  irresistible  tendency  to  sleep,  aud  not  defi- 
nitely to  paralysis  or  affectiou  of  the  centres  for  speech  ;  5th,  the 
absence  of  implication  of  the  ocnio-motor  nerves,  and  of  direct  impli- 
cation of  other  cerebral  nerves  ;  and  lastly,  death  from  coma.  It  is 
farther  noteworthy  that  some  of  the  more  striking  symptoms  of  cere- 
bral tumour  were  either  absent  or  only  slightly  developed.  Headache 
did  not  appear  to  be  very  severe  in  any  case,  and  in  one  is  not  so 
much  as  mentioned  ;  there  was  practically  no  sickness  ;  optic  nenritis 
was  certainly  absent,  at  any  rate  in  one  case,  np  to  within  a  week  or 
ten  days  of  death  ;  from  first  to  last  the  patients  were  free  from  epi- 
leptic attacks,  and  never  hod  anything  that  could  be  termed  a  fit.'* 


In  these  oaSM  recorded  by  Briatowe,  no  diatinct  aymptoma  were  noted  till 
within  10-14  weeks  from  the  date  of  death.  He  pointa  oat,  however  that  ia 
each  ca«e  the  total  bulk  of  tho  tumoar  was  very  largo,  "  and  mast  have  taken 
longer  to  grow  than  tbo  clinical  hiatorr  gave  ua  the  daratioD  of  iho 
t."  He  Mlda :— *'  Id  all  of  Ihem  tho  median  portion  of  tbo  corpua  collosuni 
waa  evidently  the  starting  point  of  the  disease,  and  this  bodj  most  have  been 
largelj  invoWed  before  the  pntient  complained  of  definite  symptoms.*' 

The  aymptoma  above  referred  to  Brietowo  believes  to  bo  duo  chiefly  to  the 
eztenAion  of  tho  growth  into  the  two  cerebral  hemisphere's,  for  the  muat  pari 
equally  (or  with  anoqoal  rates),  as  well  as  to  the  "  difliise<l  pressare  on  impor- 
tant parts  caowd  by  the  great  collective  balk  of  the  tamour,"  such  presaura 
being  evidenced  by  the  extreme  flattening  of  tho  sarfaeo  of  tho  hemiiipharea 
and  the  singular  absoture  of  both  anbaraohnoid  and  ventricular  fluid.  It  is  oer- 
tainly  tmo  that  many  of  the  symptoms  mot  with  in  Bristowe'a  cases  are 
explicable  by  reason  of  the  implication  of  both  cerebral  hemispbcrGS  in  tbo 
diaease ;  and,  tbereforef  it  is  here  again  GXtrnmely  difficult  to  define  how  much 
of  the  mental  impairment  is  to  bo  attributed  to  the  loss  of  function  iu  the 
corpus  callosum  itself,  and  how  much  to  the  mere  fact  of  the  exiateaoe  uf 
^imf^mm  in  both  hemispheres,  ooQplod  with  a  groat  increase  of  intra-cranialprea. 
■are.  This,  however,  ia  a  matter  principally  of  physiological  importance,  and 
does  not  BO  moch  concern  us  from  onr  apecial  point  of  view,  which  should  be 
that  of  the  clinical  observer.  In  all  protkability,  had  these  putieuts  come  under 
skilled  observation  in  the  early  stages  of  their  disease,  we  should  have  known 
autnething  more  definite  aa  to  the  premonitory   symptoms  —  that  is,  those 
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dependent  upon  the  growth  of  the  tnmcHir  io  the  aabstance  of  the  oorpu 
ciiUoBuiQ  iUelf. 

We  Lave  ouljr  to  look  to  the  kind  of  symptoniG  by  which  a  tumoiii^| 
originating  in  the  corpus  callosam  is  likely  to  be  attended  dnring  its 
progTCBS  towards  a  fatal  issno,  in  order  to  see  whether  they  constitute 
a  group  having  fairly  distinctive  characters — no  matter  how  such 
symptoms  are  produced,  so  long  as  tliey  arc  likely,  in  snbseqnent  cases, 
to  be  evolved  iu  eomething  like  the  same  order.      The  cases  alrcadj^ 
recorded  have,  unquestionably,  presented  very  similar  characters  ; 
thefic  have  been  of  such  a  kind  that,  having  doe  regard  to  their  sloi 
and  gradual  onset,  they  ought  to  aid  us  in  arriving  at  a  correct  dii 
Dosis  in  future  cases  running  anything  like  a  similar  course. 

Briefly  then,  according  to   Bristowe,  the  order  of  events  may  be' 
expected  to  be  something  like  this:  — 

"  Firiit  the  occurrence  of  headache,  and  other  somewhat  vague 
symptoms  of  progressive  cerebral  disease.  Second,  the  gradnal  onset 
of  more  or  loss  well  marked  hemiplegia.  Third,  the  appearance  in  a 
greater  or  less  degree  of  sioiilar  symptoms  on  the  opposite  side  of  the 
body.  Fourth,  the  coming  on  of  dementia,  with  drowsiness,  loss  of 
speech,  difficulty  in  swallowing,  and  want  of  control  over  the  rectuin 
and  bladder." 
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DISTUIBUTION  OF  VESSELS  PKKTAINIXG  TO  THE  BASAL  AKTEBIAL 

SYSTEM. 

1.  The  Biiddle  Cerebral  or  Sylvian  Arteries.  TJie  basal  braaobee  of 
tho  SylviuD  arteries  are  much  more  uumeroutj  than  thoeo  of  the  anterior  or  of 
the  posterior  cerebral  arlcrlee.  They  Epring  from  its  upper  border,  enter  the 
orilicea  of  the  perforated  iipHco,  and  supply  nearly  the  whole  of  the  corpiu 
iftrintum,  as  well  tm  the  ititemal  capsule  &ud  part  of  the  optio  thalamoa. 

Tlifge  basal  branches  are  given  ofl  near  the  origia  of  the  vessel  (Fig.  1,  3,  8). 
Thoy  vary  from  |-I  jmm.  in  diameter.  They  pass  for  a  short  distance  over  the 
outer  and  under  surface  of  the  lenticular  nucleus  (where  they  present  a  faa- 
likc  arrangement  ;  tlienco  into  itii  substance,  and  through  it  to  the  internal 
capsule  (Kig.  CjO).  Id  front,  some  of  those  veaieU  reach  and  iu  part  supply  the 
auterior  portion  nf  the  cnn<latc  nuclcna;  while  the  more  posterior  braacbois,  after 
passing  through  and  supplying  twigs  to  that  portiun  of  the  internal  capsule, 
reach  aod  nourish  the  outer  and  anterior  part  of  tlie  thalamuB. 

These  vessels  are  divided  by  Duret  into  two  groups,  viz.  (1)  iuteraal 
branches,  a  set  of  small  branches  which  penetrate  the  two  inner  segment 
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FlO.00.     TKAKBTItttSV  BBCmOir  OV    TBB   CSKKBttAX.   BXUISPHEKES  HADS  OKV  CBim- 
KXTKI    BKBIITD  Tin    OPTIC    CBUUIU,  »BOWtKO   TBI   AJBTKIUIS  OF    TRB    COBPCS 

Sdlutvii  [ftfler  Durec]. 
flit  Optic  ChUsm*.  B,  Section  o(  Optic  tnct.  L.  Lenticular  nncleot.  I, 
iMMMlCftpsalfl  or  font  of  Reir*  coroD*  r»du.t*.  C,  Otadate  or  intrm-veatricolM- 
Bodm  of  tbc  Corpus  Striatum.  E,  External  CapBule.  T,  Clauslrum.  R,  Cod- 
votaidocM  of  the  Muid  of  HeiL  V,  V,  Section  of  the  Lateral  Ventricles.  P,  P. 
niua  of  the  Fornix.  O,  Grey  SubetAooe  of  the  Third  Ventricle  continuoufl 
poiUhorly  with  the  Optic  Tb&Umus. 

Diftrihiaiam  of  Ftsml*, 

I.  Is  the  lerritor7  of   the  Anuria  Certbral  ArUry. 

II.  9  H  w     Sjflvian  Artsiy. 

III.  MM  M    Posterior  Crr^ral  Arttry. 

I,  iatereal  carotid  artery.  3,  Sylviao  artery.  3,  anterior  cerebral  artery. 
{f^CKtttiial  arteriej  of  the  corptu  etriatum  (lenticuIo*ainate  anecies).  6A 
itwaal  arteries  of  the  corpus  atriatam  (lenticular  arteriea). 

The  opto-etriate  arteriea  are  not  represented. 

o'  the  lenticular  nacleus  and  cootiguoaa  parte  of  the  internal  capsnle ;  and  (3) 
^  larger  external  brsnchet^,  which  are  again  divisible  into  tvo 
Wto  inch  as  hare  been  referred  to  above— that  is,  an  anterior  set  named 
Watleaio-fltriate  arterien;  and  a  pcetorior  set,  tbc  lenticulo- 
<^plie  arteriea.  One  veaael  of  the  former  aei  ii  generally  of  di^nctly 
(■^^  fii£c  th&n  the  othera.  It  bends  round  or  through  the  peripheral  layers 
of  tkc  outer  segment  of  the  lenticular  nncleaB,  cromee  the  internal  capsule,  and 
Pc&etratea  the  anterior  and  outer  part  of  the  caudate  nucleus,  where  it  breaks 
^  brto  Uiree  or  four  amall  branches.  As  Charcot  pointo  out,  rupture  of  some 
Fvfc  of  thia  reaiet  occara  with  extreme  freqaenoy  m  a  cnnse  of  cerebral 
"*<nuijhage.  The  effused  blood  ia  then  situated  either  in  the  outer  layers  of 
**  joit  ontaide  the  lenticalar  noclens. 

3.  Tha  Anterior  Cerebral  Arteriea.  The  bosai  branches  of  the  anterior 

^rebral  are  less  oonstiuit  in  their  distribution  (Fig<  \-  I).     They  often  fnmiah 
^VigBto  tbe  head  of  tbe  caudate  noclens.     Whea  they  are  abseal  their  plaee 
■  taken  by  offsets  from  the  choroid  branch  of  the  posterior  cerebral  artery. 
Small  filamenta  belongiag  to  this  set  also  come  off  from  th«  antorior  com* 
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inunicatiD^  art«rj,  and  eopplf,  on  each  aide,  tho  Boterior  acd  innerparts  of  the* 
thalarooB,  together  with  the  Buft  commiaaare. 

3.  The  Posterior  Cereljral  Artery.  Tho  basal  branches  of  th©  poflterior 
cerebral  artery  (Fig.  I,i.  4, 4)  are  distributed  to  the  crura  cerebri,  the  cor- 
pora qaadrigeminn,  and  part  of  the  optic  thalamas. 

The  first  net  of  these  ba«al  twigs  mostly  penetrate  at  once  into  the  cmrs 
cerebri ;  bat  one  of  them  of  larger  size  goes  to  the  inner  and  posterior  part  of 
the  thalamnn.     It  Is  known  as  the  in  tern  at  posterior  optio  artery. 

Tho  second  set  of  these  basal  twigs  is  given  off  further  from  the  origin  of 
the  Teeeel  on  each  side,  and  they  proceed  to  tho  corpora  qaadrigemina.  These 
bodies  are  well  supplied  by  three  arteries  on  each  side,  the  two  anterior  of 
them  being  furnished  by  the  posterior  cerebral,  while  the  third  is  derived 
from  tho  sapcrior  oorcbellar  (and,  therefore,  comes  from  the  Tortcbral  arterial 
system). 

Another  branch  of  the  posterior  cerebral  artery,  given  off  after  this  TOMel 
has  bent  round  the  crua  cerebri,  is  the  external  posterior  optio 
artery.  It  often  ascends  obliquely  throngh  the  subatanco  of  the  cms  atrd 
penetrates  tho  coatiguoos  posterior  part  of  the  thalamus. 


PARALYSES    DUE   TO    LERT0N8    OF   THE    INTERNAL   CAPSITLE, 
THE  COEPUa  flTKIATUM  AND  THE  THALAMUS. 

The  internal  capsule  is  an  all-important  band  of  white  fibres  wbicli 
18,  in  part,  a  continuation  upwards  of  a  portion  of  the  cros  cerebri^ 


Fio.  fll.    Sbctxom  or  tbb  Lbft  Cfrvdbal  Hbvibi'Hkrb  kviblt  in  tvm  plakb 
iNDicATKn  XV  Fio.  42  [after  QorsLey]. 

This  figure  bHowb  the  relative  position  of  the  centres  in  the  excito-motor  area*. 
Qod  the  supposed  direction  of  fibres  passing  from  them  on  their  wsy  thiough  tb» 
Centrum  Ofsle  to  the  Internnl  Cappulo  (IC). 

C<^,  Corpus  CaJloEum.  ^C,  CaudatA  nucleus.  NL,  Leatioular  nucleus.  CAt 
Internal  Carotid  Artery.    aSL,  Lcaliculo-striate  artery. 
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through  the  basal  ganglia,  into  the  white  sabstance  (centrum  ovale) 
of  the  cerebral  heoiispLere.  Above  the  level  of  the  corpus  striatam 
mad  thftlftmns,  these  same  fibres  diverge  in  fan-like  faahion  towards 
different  parte  of  the  cortex,  constituting  the  so-called  corona 
radiata.  The  internal  capsule  Is,  therefore,  sometimes  spoken  of 
am  '  the  foot  of  the  corona  radiata/ 

A  portion  of  the  fibres  passing  downwards,  bo  as  to  constitnte  part 
of  the  internal  capsule,  viz.,  those  from  the  Kolandic  area  of  the  cor- 
tex (lesions  of  which  cause  hemiplegia,  or  monoplegi^e  of  different 
kinds,  with  or  without  aphasia)  have  already  received  our  attention  in 
iheir  course  through  the  centrumovale. 

We  have  now  to  follow  these  same  fibres,  that  is,  to  speak  of  the 
lesions  which  affect  them  in  their  course  through  the  internal  cap- 
sale  itself,  and  also  to  consider  the  effect  of  lesions  upon  certain  other 
coDstitaents  of  this  important  aggregation  of  fibres. 

In  regard  to  the  structural  relations  existing  between  the  crus 
cerebri  and  the  internal  capsule,  the  following  facts  should  be  borne 
in  mind. 

The  internal  capsule  is  the  prolongation  not  of  the  whole  of  tlie 
cms  cerebri,  bat  only  of  the  foot  (crusta)  or  lower  layer.  The  tcg- 
DientQm,  or  upper  layer,  which  is  separated  from  the  foot  by  the  locus 
iiiger  (Fig.  22),  enters  into  special  connection  with  the  corpora  qoadri- 
gemioa  and  optic  thalamus,  but  takes  no  share  in  the  formation  of  the 
internal  capsule. 

The  internal  capsule  is  now  generally  believed  to  be  composed  of 
(I)  direct  pedancular  fibres  which  pass  downwards,  from  the 
convolutions  in  the  fronto-parietal  region  through  the  capsule,  with- 
out bc*ing  arrested  in  the  ganglia  ;  and  (2)  indirect  peduncular 
fibres.  Of  these  latter  some  are  supposed  to  proceed  downwards 
from  the  under  surface  of  the  caudate  nucleus ;  others,  downwards 
from  the  lenticular  nucleus.  Tbey  seem  to  emerge  most  plentifully 
from  the  first  segment  of  this  nucleus,  but  to  be  less  and  less 
uamerous  from  the  second  and  third  segments.  As  Charcot  snggests, 
thia  difference  in  the  number  of  issuing  fibres  may  account  for  the 
difference  in  colour  of  the  three  segments  of  the  lenticular  nucleus. 

Concerning  the  relative  proportion  existing  between  the  *  direct  * 
and  the  'indirect  peduncnlar  fibres,'  there  has  always  been  much 
difference  of  opinion.  Some  remarks  upon  this  subject  have  already 
been  made  (p.  212). 

Above  the  internal  capsule,  four  kinds  of  fibres  seem  to  enter  into 
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the  composition  of  the  corona  radiata,  wLich  is  iia  upward  pro- 
longation. Three  of  these  sets  of  fibres  connect  the  grey  nuclei  with 
the  cortex  and  are  known  as  *  radiating  fibres.*  We  have,  therefore, 
(1)  radiating  fibres  of  the  caadate  nucleus  ;  (2)  radiating  fibres  of  the 
lenticular  nucleus  (which  principally  proceed  from  the  upper  border 
of  the  second  and  third  segments);  (3)  radiating  fibres  of  the 
thalamus  ;  (4)  the  direct  fibres  which  proceed  from  the  cortex  to  the 
foot  of  the  cms,  without  being  arrested  in  the  central  grey  nuclei. 
The  Older  of  these  latter  fibred  from  before  backwards  has  been  set 
forth  on  p.  210.  The  hiudermost  section  of  the  corona  radiata  is 
composed  of  sensory  fibres. 

We  ore  principally  concerned  hero  with  the  *  direct  peduncular 
fibres,'  and  something  more  specific  will  be  said  concerning  them  after 
a  brief  reference  has  been  made  to  the  topographical  rdlatlons  of  the 
internal  capsule  as  a  whole. 

Horizontal  and  vertical  transverse  sections  of  the  brun  such  as  are 
represented  in  Figs.  55  and  61,  will  show  at  once  how  very  intimate 
are  the  structaral  relations  existing  between  the  internal  capsule^ 
and  the  three  basal  ganglia  to  which  reference  has  been  made,  viz., 
the  caudate  nucleus^  the  lenticular  nucleus,  and  the  thalamus.  A 
reference  to  Fig.  55,  especially,  reveals  the  important  fact  that  the 
internal  capsule  is  divisible  into  an  anteriur  and  a  posterior  segment 
inclined  towards  one  another  at  nearly  a  right  angle.  The  anterior 
segment  lies  between  the  caudate  and  the  lenticular  nucleus  ;  while 
the  posterior  segment  is  situated  between  the  thalamus  and  the  lenti- 
cular nucleus.  The  part  at  which  the  two  segments  unite  is  com- 
monly known  as  the  knee  (or  genu)  of  the  internal  capsule. 

The  functions  of  the  parts  of  the  internal  capsule  made  np  of 
*  direct  peduncular  fibres  '  have  already  been  discussed.  It  has  been 
shown,  for  instance,  that  the  fibres  in  the  posterior  third  of  the  hinder 
BCgment  are  almost  exclusively  concerned  with  the  transmission  of  sen- 
sory impressions,  and  that  lesions  involving  this  part  of  the  internal 
capsule  give  rise  to  complete  hcmiannesthesia  of  the  opposite  side  of 
the  body  (p.  152).  Again,  it  has  been  shown  that  the  fibres  in  the 
remaining  two-thirds  of  this  hinder  segment  of  the  internal  capsule 
are  concerned  with  the  transmission  of  motor  impressions  to  the  limbs 
and  probably  to  the  trunk  muscles ;  that  those  of  the  knee  or  genn 
are  concerned  with  the  transmission  of  motor  incitations  to  the  moedee 
of  the  tongue,  lips,  etc. ;  and,  finally,  that  those  in  the  anterior  seg- 
ment are  concerned  with  the  transmission  of  out-going  impreAsiont 
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wboM  natare  or  parpose  is  anknown,  bat  wLich  seem,  according  to 
Brissand,  to  be  in  relation  with  some  kinds  of  mental  activity  (p.  204). 
When  these  latter  fibres,  as  well  as  those  vhicb  descend  by  waj  of 
the  genu,  arc  cut  across  by  lesions,  bands  of  '  secondary  degenera- 
tion '  are  produced  which  can  be  traced  only  as  far  as  the  pons 
Varolii,  and  the  bnlb  ;  while  the  iibros  composing  the  anterior  two- 
ihirds  of  the  hinder  segment  of  the  internal  capsule,  when  aimilarly 
cnt  across  by  lesions,  give  rise  to  well-marked  '  secondary  degenera- 
tions *  that  can  be  traced  downwards  through  the  pednnclo,  pons,  and 
medalla,  into  the  lateral  cohimn  of  the  opposite  half  of  the  spinal  cord, 
as  veil  M  into  the  anterior  column  on  the  side  of  lesion. 


I 


Facts  of  importance  concerning  the  Vascnlar  Supply  of  the 
Internal  Capsule,  the  Corpus  Striatum,  and  the  Thalamias.— 
The  Tascular  supply  and  the  pathology  of  the  internal  capsule,  the 
corpQS  alriatuni,  and  the  tliaiauius,  are  ^o  closely  related  as  to  make 
it  «MtDtial  that  they  shonid  bo  considered  together. 

The  entire  system  of  basal  arterie  s  springing  from  the  Sylvian 
may  be  obstructed  in  consequence  of  thrombosis  or  embolism  of  this 
arterial  trunk  itself.  Boftening  then  attacks  the  internal  capsule, 
and  the  mass  of  grey  nuclei  nearly  in  its  entirety — the  regions  cor- 
responding to  the  distribution  of  the  anterior  cerebral  and  the  posterior 
optic  arteries  being  alone  unaffected.  In  snch  a  case  we  ought  to  meet 
irith  the  common  type  of  cerebral  hemiplegia,  together  with  cerebral 
hemianesthesia  ;  and,  owing  to  the  uecegt^ary  simultaneous  iuvolvo- 
raent  of  the  cortical  system  of  the  Sylvian,  wc  should  have,  in 
addition,  when  the  artery  of  the  left  side  is  involved,  the  production  of 
aphasia  together  with  sensory  amnesia  (owing  to  the  absence  of  blood- 
■apply  from  the  territories  of  the  first  and  fourth  cortical  branches  of 
the  Sylvian)  (Fig.  28).  With  a  similar  lesion  on  the  right  side, 
there  would  probably  be  the  absence  of  aphasia  or  amnesia,  and  the 
existence  merely  of  some  dulness,  slowness  of  apprehension,  and 
perhaps  confusion  of  mind,  for  a  time. 

Where,  from  any  cause,  softening  is  limited  to  the  sphere  of  the 
lenticalo-striatc  arteries,  we  may  expect  the  production  of 
complete  motor  hemiplegia,  without  sensory  defect;  but  with  the 
addition  of  simple  aphasia  or  aphemia  when  the  lesion  is  on  the  left 
side. 

Where,  again,  softening  happens  to  be  limited  to  the  sphere  of  the 
opto-Biriate  arteries,  we  may  expect  the  production  of  a  less 
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complete  motor  hemiplegia,  combined  with  cerebral  hcraianffigthesift 
(or  even  with  this  latter  condition  alone),  but  without  the  complica- 
tion of  aphasia  even  when  the  lesion  is  on  the  left  side. 

Softening  of  the  thalamns  is  foand  to  be  distinctly  less  frcqaent 
than  softening  of  the  corpus  etriattim. 

The  same  kind  of  difference  in  symptomatology  which  is  above  indi- 
cated, as  obtaining  between  Boftening  when  it  occurs  in  the  domain  of 
the  lenticulo-striate  and  in  that  of  the  lenticulo-optic  arteries,  also 
holds  good  for  rather  largo  bsemorrhages  in  these  respective  situations, 

"  MoBt  frequently,  contrary  to  the  generally  accepted  opinion, 
extravasation  of  blood  in  such  a  case,  as  M.  Gondrin  had  long 
truly  recognizedj  takes  place  in  the  first  instance  not  into  the  sub- 
stance of  the  corpus  striatum,  but  outside  it  and,  more  precisely,  in 
contact  with  the  external  surface  of  the  lenticular  nucleus,  between 
this  surface  and  the  external  capsole,  which  becomes  as  it  were  de- 
tached. ...  In  this  manner  flattened  out  focal  lesions  are  produced, 
which  in  transverse  sections  have  the  appearance  of  straight,  linear 
lacunie,  nearly  vertical  in  direction  and  parallel  to  tlie  grey  nucleus  of 
the  clauHtrum"  (Fig.  62). 


v-__-  (J 


FlO.  62.      EXTBA-LBNTICULAB  H.mOBBHAaiC    rOCTTS  IK  TBB  AKTBBIOB  P&BT  OW  TITS 
IXTBBHAL  CAP8TTUB — TERHITOBT    OP    THB    LEHTICDLO-STBIATB    ABTRBIBS    [^ftA* 

Charcot]. 

(Prodaotlon  of  incompleto  Hemiplegia,  wUboot  bemiaDfiMtbesw.) 

A,  CorpuB  Callosum.  B,  B,  Lateral  ventricles.  C,  C,  Caudate  Duclei.  D.  L«nti- 
cuUr  nuclrua.  ¥.,  E,  Anterior  or  lenticulo-striate  reKion  of  tbe  internal  capml*. 
F,  External  capaule.  F,  Hemorrhagic  focus  deetroyiog  tbe  eztcmal  capsol*. 
O,  Q,  Qauitrum.    B*  B,  lalaad  of  Reil.    L,  Optic  chiasma. 
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With  a  slight  lesion  of  the  kind  represented  in  the  foregoing 
figure  the  hemiplegia  might  be  expected  to  be  incomplete  and  merely 
Umporarj. 

Where  a  large  cxtrarasation  occnrs  in  the  samo  Bitnatlon  it  will 
prodncc  a  complete  motor  hemiplegia,  of  a  mach  more  durable  type  ; 
in  the  main  owing  to  the  com])res6ion  exercised  by  the  extruva&ated 
blood  npon  the  fibres  of  the  internal  capsule.  This  subject  has  been 
well  explained  by  Charcot.  He  points  out  that  the  extravasation 
tends  to  increase  cspccioilj  iu  a  transrerse  direction,  and  owing  to  the 
greater  resistance  of  the  cranial  walls  on  the  side  of  the  island  of  Keil, 
this  (together  with  the  clanstrum  and  the  external  capsule)  resists  the 
pretaare  of  the  extrarasated  blood,  whilst  the  grej  nuclei  are  displaced, 
as  a  whotur  towards  the  ventricular  cavities  (Fig.  63).     It  is  clear  that 
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FZO.  68.  DUOKAM  ILLUffraATlMO  aSATfl  ASn  KODBS  OS  KXTBVfllOir  or  H^MOft' 
WBAat*  OOa&UPOMDlMU  TO  THI  ANTBUIOK  PAST  OP  THE  ImTBRNU.  CaPSVU, 
FBODOCSD  BY    XTPTUMB    OF    DlFTllULNT    LaNTICOLO-STBlATB    AttTaailS   [ftfler 

Cbanot]. 

(ProductioD  of  Homipl^gia.) 

C,  Oiudat«  Dudetu.  L,  LontiruUr  nucleus  of  the  Corpus  Strutum.  I,  latdmal 
e^pnile ;  E,  External  C4peu]e.     T,  Ctauatnim. 

L,  PrioMrr  bitaiorrbagic  (ocub  in  the  anterior  port  of  the  exteroal 
espsale. 

1',  1%  1  ,  FrograMl^  extenatoo  of  the  primary  leaion  (ooiopretrioo  or  deatmo- 
UoQ  of  the  iatemal  capsule). 

2.  Prlmarr  focal  leelon  In  the  anterior  part  of  tbe  internal  capiule. 

SC,  3*,  2  *,  Progreuive  extensioo  of  IhiB  lesioa  (destruction  of  tbe  internal  cap- 
sole,  diapUcemeDt  or  deeiniclion  of  tha  caudate  nucleus). 
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the  elements  of  tho  internal  cnpsnle  will  necessarily  be  more  or  less 
strongly  compressed  in  consequence  of  an  alteration  of  this  nature, 
and  thus  effecLs  may  result,  not  notably  different  from  what  may 
be  produced  in  anothor  case  by  a  larp^e  lesion,  in  the  Eubstance  of  the 
anterior  part  of  the  internal  capsule  itself  (Fig.  63,  ?-t^').  In  ft  hae- 
morrliage  of  tliis  kind  a  large  quantity  of  blood  may  also  extend  up- 
wards into  the  centrum  ovale. 

If  now  we  take  the  case  of  a  haemorrhage  occurring  near  or  tn 
the  posterior  extremity  of  the  internal  capsule,  the  effects 
may  be  quite  different.  Thn8,  where  the  lesion  is  small  attd  where  it 
involves  quite  the  posterior  extremity  of  the  internal  capsule  (Fig. 
64),  the  TesuU  will  be  the  production  of  cerebral  hemianiesthesiA 
of  a  permanent  type. 


FlO.  64.    EXTRA-LSKTICUIJIB  UAHOBBHAOIC  POCCa  OH  A  LBTIL  WITH  THB  POnVBIOM 
PART  OF  TEX  ThALAUUS— IN   TBK    TBBBITOaT  OF  TBI  OPTO-ST&IATB    ABTBBlia 

[after  Charcot]. 

(Production  ofCerobral  HemlaDeeathesia). 

A,  Corpus  callosum  and  posterior  pillars  of  the  foroix. 

B^  B,  CftTlty  of  the  lateral  Tentriclea.     C,  C,  ThaUmi. 

D,  D,  LeDticul&r  nuclei.  £,  E,  Posterior  or  leoticutooptlc  regioc  of  the  iDtcmal 
capsule.  F,  F,  Gxlorual  Capsule.  G,  O,  Ctaustrum.  D,  B,  Isliiod  of  Beil.  1. 1, 
Comu  Ammonia,  and  posterior  coma  of  tha  Latoral  Vcotriclo.  8,  8,  Posterior 
extremity  of  tbe  Caudat«  Nucleus. 

/,  /,  Extra-lenticular  bnmorrbagic  fooua  involTing  tbe  posterior  part  of  the 
internal  capsule. 

"Where,  however,  the  hrcmorrhage.  and  that  one  of  greater  magni- 
tude, occurs  in  the  external  capsule  or  near  the  internal  capsule  rather 
more  anteriorly,  or  where  it  occurs  in  the  internal  capsule  itself  at  tbe 
same  level,  wc  are  likely  to  have  the  combination  of  an   incomplete 
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bemiplog-ia  in  association  with  tlio  cerebral  heniianfeslhcsia  of  a  rerj 
pronounced  type.  This  may  be  easily  nndcrstoo<I,  bccaaso  a  largo 
lesion  in  either  of  the  situations  named  must  somewhat  compress  the 
fibres  of  the  pyramidal  motor  tract  (Fig.  65). 

c 


LET 

FM.  05.  DlAOBAU  ILLUfrr&ATINO  SEATS  AMD  UODES  OF  BSTRKSION  OP  B£»OR- 
kHAOKS  vaARLY  COKaMSPONDINO  WITH  THB  POVIBUOR  THIRD  OP  TBB  HINDKtt 
■■UMKXT  OP   THX    IkTBBKAL    CaPSCLK,  PBODUCXD    ST    BDFruaa    OP    OIFFKBINT 

Lxsticclo-Optic  AiiTBaiKS  [after  Charcot], 
(Productloo  of  HemiaoKfltheBiA    with    incomptete   H<^m  i  plegift) 

O.  TholAiDua.  I,  lDt«rnal  Cupsule.  L.  LeniicuUr  Ducleus.  £,  Extern*!  Capaula. 
T,  CUattrum.    G,  Caudate  oucleus. 

1«  Primary  focus  in  the  hinder  put  of  the  external  cipaulc.  1',  1",  1",  Pro* 
fnacivA  exteoAion  of  the  prioiAry  lenoo  (onmpreAsion  or  deal  ruction  of  the  iatemiil 
csp«ul«>. 

S.  Primary  focal  leeioo  io  the  posterior  third  of  the  binder  se^meot  of  the  interoal 
emptale. 

1\  T,  2"f,  Progreesive  extcaaion  of  thia  lesioa  (deatructton  of  the  extermU 
«a|»alo»  diqdaoement  or  destruction  of  the  cbulamua). 

Again,  in  cases  in  which  the  lesion  principally  compresses  or  destroys 
that  portion  of  the  internal  capsule  which  gives  rise  to  hemiplegia, 
A  minor  amoaut  of  pressure  may  well  be  exerted  upon  the  hinder  or 
MDtory  aectioD  of  the  capsule,  so  as  to  produce  mere  numbness  or  else 
some  slight  temporary  loss  of  sensibility,  such  as  occurs  so  frequently 
in  Mflociation  witli  hemiplegias  caused  by  lesions  in,  or  jaat  outside, 
the  internal  capsule. 

One  other  important  fiict  in  connection  with  hosmorrhago  into  the 
Corpus  Striatum  or  the  llialamus  remains  to  be  mentioned,  and  that 
is,  the  liability  of  hiemorrhagic  foci  in  these  situations  to  break  through 
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into  the  lateral  ventricles — an  event  which,  when  it  happens,  is  almost 
sure  to  favour  the  further  outpouring-  of  blood,  and  to  lead  on  to 
ft  speedily  fatal  result.  There  are  two  arteries  in  particular  the  rupture 
of  one  or  other  of  which  is  prone  to  ^ve  rise  to  this  accident,  vix.,  the 
branch  of  the  anterior  cerebral  which  supplies  the  caudalo  nucleus,  and 
the  internal  posterior  optic  branch  of  the  posterior  cerebral  by  which 
the  inner  aspect  of  the  optic  thalaujus  is  supplied.  Large  hiemor- 
rliages  from  any  one  of  the  lenticulo-striate  arteries  may,  however,  at 
times  hurst  through  the  caudate  nucleus  into  the  lateral  ventricles. 
The  signs  and  symptoms  the  presence  of  which  Diay  lead  as  to  the 
diagnosis  of  such  an  accident  will  be  referred  to  further  on  (p,  31G). 

Signs  and  Symptoms  of  LesiooB  in  the  Internal  Capsule.— What 

has  been  said  (a)  in  the  last  section  coucerning  the  blood  pnpply 
of  the  internal  capsule,  and  of  tht  patholojifical  accidents  to  which  it  is 
liable  ;  together  with  (b)  what  has  been  said  at  p.  210  in  reference 
to  the  track  of  'secondary  degenerations '  through  ita  difforent  seg- 
meuts,  and  (c)  in  the  section  concerning  the  production  of  Cerebral 
Ilemiana^slhesia  (p.  152),  will  be  found  to  comprise  all  the  iiiformm- 
tion  that  is  needfnt  in  regard  to  the  signs  and  symptoms  attaching  to 
lesions  in  different  parts  of  the  internal  cnpsnle.  It  will  not,  however, 
be  necessary  in  practice  for  the  student  or  practitioner  to  refer  to  the 
second  of  these  sources  of  information  (i),  since  this  section  merely 
contains  the  proof  or  evidence  in  support  of  the  localisjitions  assigned 
in  the  previous  section  (a). 

It  should  be  mentioned,  however,  that  ha?morrhage8  in  this  sitaa- 
tion,  when  the  blood  is  poured  out  suddenly  and  is  not  very  small  in 
amount,  are  generally  accouipnnit'd  by  loss  of  consciousness  and  a  more 
or  less  distinct  apoplectic  condition,  the  duration  of  which  is 
extremely  variable.  Speedily,  an  exaggeration  of  the  deep  reflexes, 
together  with  early  and  persistent  rigidity,  is  apt  to  declare  itself  in 
one  or  both  of  the  paralysed  limbs. 


Signs  and  Symptoms  of  Lesions  in  the  Candate  Nncleus. — 
Great  uncertainty,  ai  present,  exists  in  referonce  to  the  signs  and 
symptoms  attaching  to  lesions  limited  to  the  caudate  nucleus.  Almost 
the  same  thing  has  to  be  said,  moreover,  in  reference  to  the  other  two 
contiguous  basal  ganglia,  viz.,  the  lenticular  nncleuf*,  and  the  thalamns. 
Symptoms  which  were  formerly  believed  to  be  dependent  upon  damage 
either  to  the  combined  caudate  and  lenticular  nuclei  (corpus  striatom) 


LESION   IN   THE   BASAL   GANQLU. 


313 


I 


or  to  tLe  thalamus,  arc  now  referred  with  much  better  reason  to  lesions 
Id  different  ports  of  the  internal  capsule. 

We  are  left,  therefore,  with  difficult  prohlems  to  solve  concerning 
the  dififerentio]  signs,  if  any,  that  are  to  be  relied  upon,  for  the 
diogiiofiiii  of  lesions  (such  &n  sufleiiiiigs)  in,  and  conHnud  to,  the  caudate 
nuclens,  the  lenticular  nucleus,  and  the  thalamus  respectivelj.  The 
problema  are  difficult,  because  of  tlio  rarity  of  softenings  precisely 
limited  to  one  or  other  of  thefit-  ganglia,  and  unossociatcd  with  lesions 
elsewhere.  Then,  again,  in  order  that  gnch  a  case  (when  it  occurs,  and 
when  it  happen!)  to  be  followed  by  death  as  well  as  by  an  autopsy)  may 
be  of  nso  for  furthering  our  knowledge,  it  is  iuiporailve  that  it  should 
liaTd  been  carefully  obserred  during  life,  and  that  the  brain  should 
liave  b««Q  just  as  carefully  examinoi]  after  death.  Here,  as  in  other 
OMS,  where  a  strict  dvterminaliou  of  syuijitouiatology  is  what  is  aimed 
At,  it  U  needfnl  to  look  out  for  localised  suftenings,  more  especially  ; 
flince  a  lutmorrhage,  sufficiuntly  large  to  destroy  a  considerable  pro- 
|iortion  of  either  of  these  ganglia,  us  apt  to  cause  such  an  amount  of 
pressure  ufK>n  conlignons  parts  (and  especially  upon  the  internal 
captnlti  itself)  as  to  confuse  the  clinical  picture.  The  same  kind  of 
difficoliy  presents  itself  in  drawing  conclusions  from  localised 
abscesses,  or  from  tumours,  confined  to  either  of  the  basal  ganglia. 

Such  considerations  fully  account  for  the  present  uncertain  state  of 
cor  knowledge  on  these  points,  and  explain  the  dllHculty  and  delay 
which  la  likely  to  be  experienced  before  our  doubts  are  resolved. 


Signs  and  Symptoms  of  Lesions  in  the  Lenticnlar  NacleoB.— 
8<^ng  that  no  positive  difierenliation  can  be  made  during  life 
between  lesions  in  the  caudate  and  in  the  lenticular  nncleas,  and  that 
tlut  principal  diagnostic  problem  for  us,  at  present,  is  to  distinguish 
between  lesions  of  the  internal  capsule  and  lesions  of  one  or  other  of 
these  two  ganglia,  it  will  bo  as  well  to  say  what  can  be  said  upon  this 
subject  under  the  present  head,  with  the  understanding  that  what  is 
said  is  equally  applicable  to  lesions  limited  to  the  caudate  nucleus. 

Charcot  ('  Localisation/  p.  80)  also  declares  that  it  is  impossible, 
doring  life,  to  distinguish  a  lesion  limited  to  the  lenticular  nucleus 
from  one  confined  to  the  caudate  nucleus.  Lesions  of  the  thalamus, 
however,  now  stand  u  somewhat  better  chance  of  being  discriminated, 

A  Irsion  in  either  the  candate  or  the  lenticular  nucleus  is  capable  of 
causing  an  ordinary  common  form  of  heuii])lcgia,  without  appreciable 
impairment    of  sensibility.     **  Hemiplegia  consequent  on    alterations 
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thus  circamscribcd  in  the  grey  nuclei  is,  however,  generally  transitory^ 
itl-definod,  non-peraiKtent,  and  henoe  comparatively  mild"  (Charcot). 
The  comparative  mildness  of  lesions  limited  to  the  sabstancc  of  eitlier 
of  the  grey  nuclei  is  doubtless  referable,  in  part,  to  the  fact  that  lesions 
BO  limited  are  commonly  small,  not  damaging  the  body  in  question  in 
its  entirety.  A  more  severe  lesion  is,  owing  to  topographical  relfttions 
and  conditions  of  blood  supply,  extremely  apt  also  to  idtoIto  either 
the  internal  capsule  or  one  of  the  other  ^^rey  nuclei. 

Charcot  adds  : — "  On  the  other  hand,  the  transitory  nataro  of  the 
paralysis  resulting  from  these  partial  lc!^ions  of  the  central  ganglionic 
masses  may  indicato,  an  we  shall  see,  a  kind  of  functional  substitution 
which,  in  case  of  necessity,  may  become  established  either  between  the 
various  parts  of  the  caudate  nucleus,  or  between  the  caudate  nncleus 
and  the  diflferent  segments  of  the  lenticular  nucleus."* 

The  transitory  and  ill-defined  natnre  of  the  paralysis 
resulting  from  a  lesion  limited  to  either  the  caudate 
or  the  lenticular  nucleus,  seems^  then,  to  be  the  principal 
characteristic  uf  such  a  localisation.  The  offecttj  of  leisions  in  these 
situations  thus  contrast  notably  with  tbo  well-de&ned  and  persistent 
forms  of  paralysis  (apt  to  be  followed  by  rigidity)  which  result  from 
lesions  of  the  internal  capsale  itself^ 

Signs  and  Symptoms  of  Lesions  in  the  Thalamus.— As  alrea<ly 
stated,  nothing  very  definite  can  be  said  concerning  the  symp- 
tomatology of  lesions  strictly  limited  to  the  tlialamua.  Such 
lesions  are  indeed  very  rare.  The  thalamus  is  commonly  damaged 
(d)  in  concert  with  the  internal  capsule  and  parts  of  the  corpu» 
striatum,  when  (according  to  the  precise  situation  and  extent  of  tlie 
lesion)  different  sets  of  symptoms  arc  produced  such  as  have  been 
already  indicated  (p.  307).  At  other  times  (b)  the  thalamus  i» 
damaged  (by  hcemorrhage  more  especially)  in  common  with  the 
npper  part  of  the  crns  cerebri  (p.  325)  ;  hero,  again,  the  siymptoms  ar<y 
of  a  mixed  order,  and  are  liable  to  mach  variation  in  accordance  with 
the  precise  scat  and  extent  of  the  lesion. 

Within  the  last  four  years  I  have  seen,  and  had  under  observation 
from  the  day  of  onset  of  the  attack  until  death,  two  cases  of  haemor- 
rhage into  the  right  thalamus.  In  one  of  them  the  hwmorrhnge  waa 
absolutely  limited  to  the  thalamus;  in  the  other  it  involved  also  the 
posterior  third  of  the  hinder  segment  of  the  internal  capsule.  In  Uiis 
*  See  also  p.  213  of  this  work. 
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Itst  tlicre  was  almost  complete  heminaniesthesia  of  the  opposite  Bide 
of  the  body  ;  while  in  the  former  case  no  distinct  diflfercuce  in  sensi- 
bility conld  be  detected  on  the  two  sides  of  the  body. 

The  onset  of  the  attack  was  marked  in  each  case  by  vertigo  and 
CuntnesB,  with  loss  of  consciousness  lasting  only  a  few  mtnntes,  but 
followed  by  drowsiness  and  some  mental  confasion. 

In  each  caee,  also,  there  was  paresis  ratiier  thnii  paralysis  of  the 
opposite  limbs;  the  paralysis  of  the  fnco  vr&n  very  slightly  marked  ; 
and  there  was  no  deviation  of  the  tongue. 

Some  amount  of  rigidity  of  the  arm  and  of  the  leg  was  noticed 
within  the  first  two  or  three  days,  and  this  continued  throughout.  It 
Wis  especially  noticed  in  the  case  in  which  thchemiancestbesia  existed^ 
that  the  superficial  reflexes  were  not  diminished  on  the  affected  side, 
am!  that  the  deep  reflexes  were  not  exaggerated.  The  knee-jerk  was 
equal  on  the  two  sides  and  not  excessive  ;  whilst  of  ankle  clonus 
there  was  not  a  trace  throughout  the  whole  of  the  two  months  during 


^ 


FlO.  04.— SSCTIOH     ACBOM  TBS    ThALAXDS  AMD  COBrua    StbIATOM    rS  THB    BKOIOK 
or     TBB     MniDLB      COMXISSUBB,      BBOWIKQ    SOUS    OF    THB     BkLATIONS  OF  THB 

TSALAxns  WITH  OTHBB  PABTfl  [after  Schafer  aud  Shnttockj.    NatunU  siu. 

tkf  Th&lftmas ;  a,  t,  i,  its  aDterior,  external,  and  internal  nuclei  respeclirely ;  tf  i 
its  latticed  layer. 

M.e,  Middle  commiBBure.  abore  and  below  wbich  is  the  cavity  of  the  third 
▼aatride. 

c.c.  Corpus  caltoflom ;  f,  fornix,  separated  from  I  be  third  ventricle  and  tbaUmuB 
by  Ihc  Teluminterpoiitum.    t.a,  Tteoia  umicircularis. 

er,  Forward  proloogatioo  ol  the  crusta  of  the  cerebral  peduncle,  poising  laterally 
into  the  iotcroal  capaule  (i». 

at.r,  Bubtbalojic  prolongalion  of  the  t«gineDtua),  conBisiiog  of  (1)  the  dor«al 
layer,  (2)  the  una  iucerta,  and  (3)  the  corpus  eublliuliitnicuai.  s.m,  Substoalia 
nigra. 

n.r.  Nucleus  caudfttus  of  the  corpus  striatum  ;  ni,  nucleus  leoticularis.  t.e, 
Xxtsmal  capsule,    cl,  CUuBtram. 

IfUaodot  BeiL 
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which  the  patient  lived.  The  electrical  irritability  of  the  muBclcs  was 
normal, 

There  was  in  one  case  loss  of  control  over  the  bladder  alone,  and  in 
the  other  over  both  bladder  and  rectum.  [These  arc  the  only  two 
cases  of  miitnteral  hemiplegia,  without  yety  distinct  mental  impair- 
ment, in  which  I  have  seen  incontinence  of  arine  continue  for  weeks 
and  moalhs  (p.  130) ;  they  surprised  me  much  at  the  time  because  the 
amoniit  of  mental  impairment  did  not  seem  sufficient  to  account  for 
such  incontinence]. 

In  both  cases  there  was  frequent  droweinesB  and  some  amount  of 
mental  confusion  at  times.  Sleep  was  frequently  restless,  marked  by 
hallucinatione  (visual  and  auditory)  and  much  talking.  One  of  these 
patients  not  unfrequt-ntly  awoke  in  a  state  of  great  excitement — 
swcarmg,  using  abusive  language,  and  even  attempting  to  strike  the 
nurse.  In  from  hiilf  an  hour  to  an  hour  these  attacks  of  excitemeat 
subsided  ;    no  i^imilar  attacks  occurred  during  the  day  time. 

I  would  not  lay  too  much  stress  upon  these  two  cases — esjiecially 
as  we  hfid  in  thrm  to  do  with  lia:moiThage  rather  than  with  softening. 
We  mufsfc  wait  for  others,  in  order  to  see  whether  there  will  or  will 
not  be  a  tendency  to  reproduce  anything  like  the  same  combination  of 
signs  and  sj-mptoms.  It  is  clear,  however,  that  should  this  bo  the 
case,  they  will  prove  an  exceedingly  characteristic  coudunatiou  wbose 
existence  would  be  capable  of  leading,  without  much  difficulty,  to  the 
diagnosis  of  a  lesion  in  the  thalamus. 

The  close  relations  of  the  posterior  part  of  the  thalamus  with  the 
optic  tract,  may  be  a  sufficient  explanation  of  the  fact  that 
bilateral  heniiopia  has  occasionally  been  associated  with  lesions 
in  this  situation.  On  the  other  hand,  this  sign  may  possibly  be  a 
direct  consequence  of  lesions  of  this  portion  of  the  thalamus  (Hugh- 
lings  Jackson). 


■ 


Hsemorrhag^e  into  the  Lateral  Ventricles. — An  accident  of  this 
kind  is  often  divided  into  distinct  stages.  Thus,  we  may  have  at  first 
to  do  with  an  ordinary  hemiplegic  condition — commenciog  either  by 
an  apoplectiform,  an  epileptiform,  or  a  simple  mode  of  onset.  But, 
after  an  interval  of  varying  duration,  a  fresh  hiemorrhagc  occurs,  and 
the  blood  then  poured  out  may  tear  its  way  through  the  brain  sub- 
stance into  the  lateral  ventricles,  so  that  a  condition  of  profound  coma 
with  stertor  and  general  paralysis  quickly  supervenes.  As  we  have 
already  stated,  the  heeinorrhage  in  these  cases  usually  proceeds  from 
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the  niptnro  of  one  of  the  branchoa  sapplied  to  the  caudate  nuclens  bj 

J  he  anterior  cerebral  arterj,  or  else  from  one  of  the  posterior  cerebral 
tf&tichfS  furnished  to  the  thalamus, 
In  other  cases  there  ia  no  preliminary  attack  of  any  kind.  A 
»rge  harmorrhag*?  occurs  suddenly  in  one  or  otlier  of  the  situations 
named,  and  the  eflTnsed  blood  at  once  laceratea  the  brain  substance, 
and  opens  up  a  channel  through  which  it  is  copiously  poured  into  the 
lateral  rentricles.  In  such  a  case,  we  hare  produced  at  once  an 
apoplectic  attack  of  the  moBt  marked  kind,  characterized  by  profound 
coma,  general  paralysid  of  limbs,  and  dilated  pupils. 

In  each  set  of  cases  the  laceration  of  brain  tissue  and  effusion  of 
blood  into  the  Tcnlricles  is  associated  with  a  decided  lowering  of  the 
temperature  of  the  body.  The  rectal  temperature  sinks  to  9G°,  or 
thereabouts  (perhaps  even  as  low  as  9\°  F.),  and  may  remain  at  this 
point  for  three  or  fotir  hours — especially  wliere  the  bleeding  into  the 
TcnlricIes  slowly  continues.  Should  a  fatal  result  not  spaedily  occur, 
we  find  that  the  primary  depression  of  temperature  is  followed  after  a 
time  by  a  rapid  rise,  which  slowly  continues,  in  cases  about  to  prove 
fatal,  till  the  death  of  the  patient.  Such  fatal  result  may  be  reached 
within  a  few  hours ;  in  the  great  majority  of  cases  it  occurs  before  the 
:piration  of  three  days  from  the  onset  of  the  attack,  but  occasionally 
>t  till  a  later  period. 

In  these  cases  of  ventricular  hwrnorrhage,  we  rery  frequently  indeed 
icet  with  tonic  spasms  of  one,  two,  or  more  limbs  ;  or  tonic  may  alter- 
Lte  willi  clonic  spasms  in  the  same  parts.  In  other  instances  we  have 
condition  of  rigidity  in  the  limbs  of  one  side,  combined  with  clonic 
)asmfl  in  one  or  both  extremities  of  the  opposite  side.  In  two  recent 
;«,  1  mot  in  one,  with  frequently  recurring  unilateral  convulsions, 
ing  the  paralysed  side ;  while  in  the  other  case,  in  which  the 
seems  to  have  been  poured  out  much  more  rapidly,  there  was  a 
complete  absence  of  rigidity  or  convulsions,  and  rather  the  existence 
from  the  6rst  of  a  general  relaxation  of  limbs.     Conceniing  the  cause 

I  of  the  rigidities  or  convulsions,  when  thry  occur,  the  views  of  Pitres 
have  already  been  referred  to  (p.  296). 
In  this  class  of  cases  'conjugate  deviation'  of  tlie.  eyes  is  some- 
Ktnes  present  from  the  first^pointing  to  the  side  of  the  brain  on  which 
Ibe  hieniorrhage  with  laceration  has  occurred.  And  if  the  coma  ia  not 
too  profound,  the  conclusion  that  may  be  drawn  from  this  indication 
may  be  confirmed  by  the  discovery  of  some  slight  signs  of  sensibility 
on  the  side  of  the  body  towards  which  the  eyes  are  turned.    Touch! 
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the  conjunctiva  on  this  side,  for  instance,  may  produce  some  closnre  of 
the  eyelids,  wbibt  irritation  of  the  conjunctiva  on  the  other  side 
(opposite  to  that  of  the  hrain  lesion)  gives  rise  to  no  corresponding 
reflex  movoments. 

The  grouping  of  symptoms  jost  described  is  tolerahly  distinctive  of 
faemorrliage  into  the  lateral  ventricles.  When  such 
symptoms  are  present  we  should  in  the  majority  of  cases  be  justified 
in  arriving  at  this  diagnosis.  More  rarely,  however,  we  find  snch  com- 
binations of  symptoms  pretty  closely  imitated  by  the  results  of  lesions 
in  the  pons  Varolii,  when  we  have  to  do  with  iiijuriesi  either  (a)  small 
at  first  and  snbsequently  increasing,  or  {b)  largo  from  the  first  In 
these  cases  the  symptoms  may  respectively  resemble  those  produced  by 
a  slow  or  by  a  rapid  and  copious  effusion  of  blood  into  one  of  the  lateral 
Tentricles. 

In  the  former  class  of  cases  we  might  be  guided  to  a  correct  diag- 
nosis if  the  hemiplegia  which  had  at  first  existed  was  of  suoh  a  nature 
as  to  make  it  referable  to  a  lesion  of  the  pons.  And  it  shoahl  be 
borne  in  mind  that  when  the  condition  of  coma  wiUi  general  paralysis 
has  become  established  as  a  result  of  an  extensive  lesion  in  the  pons 
A''aroUi  (whether  this  lesion  bo  primary  or  secondary),  the  condition 
itself  is  very  apt  to  be  associated  with  contracted  and  motionless  pupils, 
as  in  opium  poisoning,  whereas  in  cases  of  ventricular  haemorrhage 
the  pupils  are  usually  dilated.  (Where  largo  vontricalarbatmorrhages 
occur,  however,  so  that  blood  passes  from  the  third  into  the  fourth 
ventricle,  and  thence  beneath  the  arachnoid,  around  the  medulla  and 
pons,  I  have  seen  the  pupils  notably  contracted  and  insensitive). 

Tonic  spasms  are  also  more  frequently  absent  in  severe  central  lesions 
of  the  pons  Varolii  than  where  we  have  to  do  with  Tentric^ilar  haemorr- 
hage. We  arc  apt  to  find,  instead,  a  complete  resolution  of  all  the  limbf 
and  of  tlie  trunk  muscles. 

Other  coses  of  brain  disease  occasionally  occur  in  which  the  resem- 
blance of  the  symptoms  to  those  of  ventricular  hwrnorrhagc  may  bo 
extremely  close.  1  allude  especially  to  instances  where  a  hemiplegic 
condition  becomes  complicated  by  the  occucrence  of  a  fre-sh  lesion 
(either  softening  or  haemorrhage)  in  the  previously  sound  hemisphere. 
Here  we  have  the  establishment  of  paralysis  on  both  sides  of  the  body, 
and  generally  a  condition  of  profound  unconsciousness.  I  have  seen 
such  a  case  almost  exactly  simulate  one  of  secondary  ventricular 
hfemorrhage  ;  and,  in  this  instance,  the  only  indication  of  the  real 
nature  of  the  case  (whose  importance  was  not  adequately  realised  at 
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tlic  time),  was  the  Bimultnneoos  occnrrcnce  of  'conjugate  deriation  ' 
of  the  C)'e8  and  head  towards  the  previously  sound  side  of  the  brain. 

The  power  of  diagnosing  between  these  conditions  is  occaeionally  a 
natter  of  some  importance  from  the  point  of  view  of  prognosis. 


^ 


PAEAiTSES  DUE  TO  LESIONS  IN  THE  CORPORA  QUADRIGEMINA. 

Lesions  in  these  bodies  are  rare.  They  are  occasionally  afft?ctcd  oa 
one  or  both  sidee  by  softening,  though  hiemorrhage  into  their  sab- 
stance  is  extremely  uncommon.  Tumours  occur,  not  unfrequontly, 
which  may  originate  cither  in  their  substance  or  ia  that  of  the  overlying 
pineal  body  (conarium). 

Lesions  of  the  quadrigemiaal  bodies  are  marked  by  rarying  and  often 
ill-defined  symptomatology.  This  is  due  in  part  to  the  presence 
of  complications,  which  the  existence  of  disease  in  these  bodies  (and 
especially  tumours  originating  either  in  them  or  in  the  conarium)  is 
apt  to  involrc.  Thus,  the  velum  interpositum  and  the  venae  magnn 
Galen  i  may  be  so  much  compressed  as  to  lead  to  effusion  into  the 
lateral  ventncles,  and  the  consequent  production  of  a  new  set  of  symp* 
toms  Boch  as  pertain  to  chronic  hydrocephalus.  Or  the  pressure  of  a 
toniour  in  this  situation,  may  tell  injuriously  upon  the  v.iriod,  and  im- 
portant parts  which  underlie  the  corpora  quadrigcmina,  such  as  the 
upper  cerebellar  peduncles,  the  crura  cerebri  and  the  pons,  or  upon  one 
or  more  of  the  cranial  nerves. 

Facta  of  Importance  concerning  the  Blood  Snpply  of  the  Quadrige- 
minal  Bodies.— it  niiould  be  burnc  in  mind  that  the  blood  supply,  on 
each  bidf,  of  the  anterior,  and  of  part  of  the  posterior,  quadrigeminal 
body  is  derived  from  the  posterior  cerebral  artery;  and,  more- 
over, tliat  the  same  artery  supplies  the  contigtions  corpora  genicnlata 
and  posterior  extremity  of  the  thalamus — parts  which  are  endowed 
with  a  commanity  of  function  in  regard  to  vision. 


^ 


Signs  and  Symptoms  of  Lesions  in  the  Corpora  (Xuadrigemina.— 
The  anterior  and  the  posterior  quadrigcuilnal  bodies  have  probably 
very  distinct  functions,  though  our  knowledge  concerning  the  exact 
foDCtiona  of  the  posterior  pair  is  at  present  very  defective. 

It  seems  to  be  a  well-established  fuct  that  the  anterior  quadri- 
gemtnal  bodies  contain  the  centres  which  co-ordinate  retinal  impres- 
sions with  varying  sizes  of  the  popil,  through  the  branch  of  the 
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third  nerve  wtich  supplies  the  iris,*  so  that  destruction  of  these  bodies- 
reduces  the  papils  to  a  motionless  condition  when  exposed  to  light — 
their  size  hcing  commonly  that  of  medinm  or  slight  dilatation. 

Any  BQch   destruction   would,  howover,   also    be    associated    with 
visual  defects — though   as  to  the   precise    nature   of    these    defects 


Fio.  67.    RiQBT   HALr  of  tbk  Ekcbthalic  'PBDUKCLa,  C0RPOB&  QoADRioncniA 

AND  ADJACBN'T  PARTS,  AS  OflRN    FKOH   A   USDIAN   SECTION  [AUeO  TbompSOn  IkfUr 

Reidiert]. 

n,  Right  optic  nerve ;  behind  it  the  optic  commissure  divided.  Ul,  Right  third 
nerve,    VI,  Sixth  nerve.    V3,  Third  ▼entriclo. 

7%,  B&ck  part  of  tlie  ThaUmui).  H.  Sectloo  of  the  Pituitary  body.  p.  Pineal 
br>dy ;  below  its  stAllc  ia  the  posterior  commissure,  ea,  Anti^rior  commiesure 
divided,  and  behind  it  the  divided  antorinr  pillar  of  the  furuix  (/").  em,  Connnis- 
sura  mollis,    tp,  fctria  pint'aliK,  or  [ifiluuclo  of  pineal  gland. 

itf.  Lamina  cinoroa.  t,  Inf  undibulum.  ic,  Tuber  clncreum ;  behind  It  the  corpus 
albicans. 

cr,  Crus  Cerebri.  Q,  Quadrtgeminal  bodies,  an,  Aqueduct  of  Sylvius  leading 
from  the  third  Into  (V4)  the  foarth  ventricle, 

pT,  rona  Varolii.     M,  Medulla  oblongata ;  and  behind  these  the  Cerebellum. 

there  does  not  exist  any  nnanimity  of  opinion,  owing  to  the  uncertainty 
that  prevails  as  to  the  exact  dtsposittou  of  the  optic  fibres  on  their 
way  to  tlie  cerebral  cortex  (see  p.  143). 

Adopting  the  view  of  Charcot,  as  that  which  from  a  survey  of  all 
the  facts  seems  to  constitute  the  best  hypothesis  as  to  their  distribu- 

*  It  abonld  bo  remombf^red  also  that  bilateral  contraction  of  pnpile  may  b« 
oooaatonod  by  unilateral  retinal  imprcsetions;  so  that,  in  cusos  of  blindneM  oa 
one  side,  duo  to  optic  atroplir,  the  correspouding  pupil  will  generally  coutract 
(more  or  less  freely)  when  the  sound  eyo  is  exposed  to  light. 
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ti<m,  we  maj  expect  to  meet  with  the  followmg  results  in  the  way  of 
visnfti  defect,  as  a  consequence  of  lesions  of  the  anterior  quadrigeminal 
bodies,  cither  alone  or  in  concert  with  the  corpora  geniculata. 

(1). — Lesions  restricted  to  the  anterior  quadrigeiuinal  bodies 
shoald  produce  nasal  hcmiopia;  though  hy  some  cnnous  OTcr- 
sight  it  is  stated  in  Charcot's  work  ('  Localisation/  p.  119)  that  the 
result  would  be  the  production  of  crossed  amblyopia. 

(2). — If  one  anterior  quadrigeminal  body  together  with  the  external 
geniculate  body  of  the  same  side  were  scnonslj  damaged,  or  cut  off 
from  their  blood  supply  (as  may  happen  for  instance  in  a  case  of 
thrombosis  of  the  posterior  cerebral  artery,  which  supplies  these 
parts),  the  result  would  be  the  production  of  a  crossed  amblyopia 
plus  nasal  hemiopia  on  the  side  affected.  (The  same 
lesion  occurring  in  n  person  in  whoni  the  decussation  of  the  optic 
Bbres  had  chanced  to  be  total  at  the  optic  chiasma,  would  gire  rise 
simply   to  crossed  amblyopia.) 

In  aome  lectarpB  pobliabed  in  the  'Lanoct*  {n  1874  and  sabscqnonily  ro- 
pabhfthed   onder  the  title  *  Pamljais  from  Brain  Diiieaae,'  I  iLated  (p.  113) 


Fio.  68.     SicnoK  tebovoh  tbb  sopxbiob  paat  or  om  or  thi  antebiob  Quadbi- 

GVMIMAL  BODIKfl  AhU  TBB  ADJACKNT  PAkT  Of  TBR  TBAU.IID0  [after  Meycert]. 

X,  Aqueduct  of  i^ylviue ;  ^,  grey  matter  of  the  aqueduct,  r.f.i,  Qu&drtgemioftl 
bodr.  coiifiisf  ing  of :  /,  st  i«tum  TcHiDisci ;  o,  stratum  opticum ;  c,  btrsium  cinereum. 

1«4  'Ib&lamua  {pulvinar}. 

f-^i,  "-i/f,  Inteiual  and  external  geoiculate  bodies. 

h.ra,  br.if  Supf  rlor  and  Uferlor  brachia. 

/,  Th«  flllat.    pJ,  Poaterior  longitudinal  bundle,     r,  Baph^. 

Ill,  Third  nerre;  nlll,  it*  nucJeua.    i-y.pt  Posterior  perforated  apace. 

1.11,  Substantia  oigia  ;  above  this  is  Uie  tegmentum  with  ita  Ducleus,  the  Isttor 
being  indicated  by  the  circular  ares,    cr,  Cruato. 

II,  Optic  tract.     H,  Medullary  centre  of  xho  hemisphere, 

•  c,  ft  ttdeua  caudalus.    ft.  Stria  taimioalia. 
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thai  sixnuHaneoDfl  onset  of  loss^  or  decided  impairment  of  the  sight  of  one  eve 
with  henii(jlegiu  ou  the  aumo  sido  of  tho  body,  afforded  a  diagnostio  Lndicatioit 
in  favour  of  thrombosis  of  tlio  posterior  cerebral  artery.  This  obfiervation  has 
been  referred  to  by  Charcot  and  others  as  unique ;  whiUt  Ferrier  thinks  that 
anoh  ncilateral  loss  of  sight  occurring  on  the  hemiplegio  side  only,  and  at  the 
eame  time  as  the  limb  paralysis,  should  rather  be  attributed  to  some  sudden 
interference  with  the  cortical  visual  centre  ('  Localisation  of  Cerebral  Diaeaae,' 
p.  132).  X  am  not  at  present  clear  what  other  coses  I  had  in  view  vrhen  the 
above  statement  was  made.  I  hare,  however,  found  some  notes  of  one  such 
case  which  came  under  my  obsorvation  in  286ti  si  tho  Kationol  Hospital  for 
the  Paralysed  and  £pileptic. 

These  notes  are  deficient  in  regard  to  several  important  points,  but  seeing 
thai  the  unilateral  blindness  was  absolute,  and  had  contioned  so  for  the  three 
years  intervening  between  tho  date  of  the  attack  and  the  paltent's  coming 
under  my  observation,  it  seems  perfectly  clear  that  Perrier's  suggestion  will 
not  hold  good.  Broodbeut  has,  moreover,  recorded  a  case  in  which  temporary 
blindness  seems  to  have  been  cansed  by  a  temporary  thrombosis  of  the  posterior 
cerebral  artery  of  one  side  (*  Clin.  Trans.,'  1876,  pp.  64  and  67). 


(3).  Lesions  imj)licating  the  two  anterior  qiiadrigeminal  bodies  as 
^ell  as  the  external  geuictilate  bodies  on  each  side,  should  produce 
total  blind neBs.  This  may  happen  as  a  rare  event,  either  from 
Bofteuing  or  from  the  growth  of  a  tumour  in  this  situation. 

IiTany  years  ago  I  saw  a  case  of  complete  bliudness  caused  by  sofleninK 
"almofit  limited  to  tho  anterior  ijuadrigcuiaal  bodies."  I  cannot  now  say,  as  n 
matter  of  fact,  that  iu  this  case  the  softening  did  actually  involve  the  genicu* 
late  bodies  as  well,  though  it  would  ficem  very  prubable  that  this  was  so. 
Polyuria  was  likewihe  a  promlueut  feature  of  this  case.  Lupine  quotes  a  csm 
of  tumour  of  the  pineal  body  in  which  polyuria  was  also  met  with  ;  he  Mys 
there  arc  other  such  cases  on  record,  and  adds : — "  Coubtless,  it  i^  not  the  lesion 
of  the  corpora  quadrigemina  which  is  to  be  held  responsible,  but  rather  that  o( 
Bubjacout  nerves,**  without  saying  anything  more  specific. 


As  Nothnagel  ('  Topische  Biagnostick  der  Gchirnkrankbeiten/ 
1879)  pomts  out,  the  fact  that  lesions  involving  tlic  anterior  quadri* 
geniinal  bodies  may  produce  blindness,  is  an  equivocal  fact  in  it&elf,  and 
would  have  no  value  for  leading  to  the  special  diagnosis  of  disease  in 
the  anterior  qnadrigeminal  bodies,  except  in  the  absence  of  optic 
neuritis  or  optic  atrophy.  The  existence  of  amaurosis  might  be  con- 
sidered to  hare  such  a  special  significance  (when  caused  by  boftening 
rather  than  by  tumour)  if  it  has  supervened  in  an  ncnte  or  sub-acute 
manner,  together  with  dilated  and  insensitive  pupils,  and  with  iJie 
absence  of  morbid  changes  in  the  discs  as  revealed  by  ophthalmoscopic 


LESIONS   m  OORPOBA    QTJADBrOEMINA. 


323 


■»• 


examination — in  other  words,  sucli  Bigna  might  point  to  the  possibility 
of  soft**ning  (rather  than  of  tnmonr)  in  the  anterior  qoadrigemiual  nod 
external  geiiicnlatc  bodies. 

In  addition  to  blindness  and  abolition  of  the  pupillary  reflex,  Notb- 
nagel  speaks  of  bilateral  paresis  or  paralysis  of  some  branches  of  the 
third  nerve  as  being  not  nnfreqnently  met  with  in  association  with 
disease  in  the  qimdrigcminul  bodies.  This  sign,  though  by  no  means 
always  present^  ^^Ti  ^^^^  't  exists,  be  accounted  for  by  the  proximity 
of  the  nucleus  of  the  third  ocnre  to  the  lower  strata  of  the  quadri- 
geminal  bodios  (Fig.  68). 

Didtnrhances  in  equilibration  and  locomotion^  as  well  as  in  emotional 
xpression,  are  results  which  hare  been  inferred  (from  numerous  ex- 
periments with  all  classes  uf  animals)  as  likely  to  result  from  lesiona 
of  the  quadrigodiinal  bodies,  thoagh  such  results  are  by  no  means 
well  established  by  clinico-pathological  iDvestigation. 


J^f  Ferrier  gires  a  good  rtntme  of  the  experimeatal  eridenoa  ('  Fauotioni  of  tfaa 
Brain.'  pp.  72-^)  adilnced  by  oUiers  aa  well  as  by  himself  in  reference  to  this 
question.  The  subject  ib  ad  extremely  oomplicaitid  one.  He  says : — "  I  moke 
nu  attempt  to  ditft-rentiate  between  the  optio  ganglia,  as  suoh,  aud  the  ander- 
lyiog  Ixaota,  for  I  do  not  think  it  possible  to  detcnnino  expcritneutally  what 
are  the  funotiuni  of  tho  me&eucophalio  ganglia  and  cerebellum,  apart  from 

B^. their  oonncctioDB  and  rolationa  to  tho  crura  and  puDS.** 

Hp  Irritation  of  lhe»e  bodies  seems  to  have  yielded  a  Tcry  de&oite  and  oonitaot 
•eriea  of  resnlla  in  different  kinds  of  animals.  Referting  to  experiments  with 
mookeya,  Fvrrier  saja : — *'  On  irritation  of  the  surface  of  the  uatoa  or  aaterior 
taberclcfiiomuokoyff,  I  barcobsorved  the  foUowingrosnlta:-- Irritation  of  one  aide 
oaoMs  the  opposite  papil  to  become  widely  dilated,  followed  almost  immediately 
by  dU&tntiun  of  the  papil  on  tho  same  side.  The  eyea  are  widely  opened  and 
the  eyebruws  elwated.  The  eyeballs  are  directed  apwardi  aad  to  the  opposite 
aide.  If  the  left  tubercle  is  hfitated  t^e  eyes  arc  directed  to  iho  right,  and  up. 
The  bead  ia  moved  in  the  direction  of  the  eyes.  The  eari  are  strongly  retracted 
With  coutihuanco  of  the  irritation  the  tail  becomes  elerated»  the  legs  extended, 
and  the  jaws  Griuly  clenched,  with  the  angles  of  the  mouth  retracted  to  ihe 
atmo«t.  The  aniis  are  approximated  to  the  sides,  and  dmwu  back  tlexed  at 
I  be  elbows.  Ultimately,  when  tboatimolatioQ  is  kept  a  p,  a  state  of  complete 
opistbotcoos  is  prodnccd.  Irritation  of  tbo  testuH  ur  posterior  tnbcrclea  pro- 
daces  the  nmo  cffecta,  bat  in  addition,  cries  are  excited  vnrying  in  character 
ftum  a  ahort  bark,  caused  by  the  slightest  oonteet  with  the  electrodea.  to  all 
varielieaof  vocoliHatiou  whoa  tho  stimalatioa  iscoutinoed.  The  motor  effoots  are 
abuwn,  first  on  the  opposite  side  of  the  body,  bot  ultimately  both  aides  beoume 
affectod  by  the  unilateral  irritation/* 

Forrier  odda: — **Th0  morements  of  the  trunk  and  Umbs  which  are  produced 
eicitaiion  of  the  corpora  quadrigomioa  are  stioh  as  ore  concerned  in  the 
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normal  nttitnde,  and  fcr  pnrpo^es  of  progressioit.      IrritBtion  of  the  opti 
IdbeB  ill  frogfl,  exoitoe  moTcments  of  the  be^d,  Irank  and  limbB  ;  in  fishes, 
moT6in(.*iit8  of  the  tail  aod  Cms  ;  iu  birds,  causes  movemeuU  of  the  wings ;  and 
in  mamtiialB,  complex  [tioremcnta  of  ibo  trunk  and  oxtromilies." 


PAUALTSE8  DUE  TO  LESIONS  OF  THE  CRUS  CEBEBRL 
The  cruB  cerebri  is  a  well  defined  segment  of  the  brain  wbose  situa- 
tion and  bonndarics  need  not  be  particnlarly  described  ;  it  will  only  be 
necessary  to  remind  tbp  student  that  the  anterior  niiadrigeminal  bodies 
rest  upon  the  upper  or  hinder  part  of  the  crura;  that  just  beneath 
these  Ivodies  and  the  Sylvian  aqueduct  the  nuclei  of  the  third  and 
fourth  ncrres  are  situated  ;   and  that  from  these  nuclei  the  root  fibres 


Via.  09.    TstAHfmvtsn  Svction  op   thb  Oboba   Cebbbri  on  a  lktil  wits  the 

AKTJtBlOR   PAIS  Or  CORPOaA  QOADHIOKUINA     AND    THE    K0OT9    OP  THH  TRIBD 

Na&TB,  FBOM  A  MiNB-MONTHs  KMBKro  [aflet  Krause  and  Rossj. 

C.  C,  CrusU.    P,  Pyramidal  tr»ct;  p,  nccesfory  portion  of  the  pyraosidal  tract. 

LS^  Locua  niger.    RN.  Bed  auclt)U!i  uf  ihe  teffmeDtum.     L.  Poncerior  longitudinall 
fasciculus,    ar  and  ar',  upward  continu  ition  of  the  iDtemal  and  external  porlioi 
respectively  o(  tho  aatoriar  root-zone  nf  the  spinal  cord. 

HI,  Tliird  nerve  ;  III',  nucleus  of  ths  third  nerve. 

lY,  Pourth  nerve;  IV,  nucleus  of  the  fourth  nerve.  IV'^  Crossing  of  the  fibm 
of  the  fourth  nerves  to  oppri^ito  a'uiei. 

lit,  Deeoeud*Dg  root  of  the  trtgemmua.  cc,  Aqueduct  of  Sylviua.  j-,  Crossing  of 
the  fibres  of  the  aupariorpeduucles  of  the  Cerebellum,  v/,  Fasciculusof  mednllated 
ftbres  prooeedlng  to  the  anterior  pair  of  Corpora  Quadrlgomins. 


tESlONS   IN    THE    GRITS   OEBEBBI. 
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of  liio  third  nerves  are  directed  downwards  and  forwards  making  thoir 
appearance  at  the  base  of  the  brain  on  the  inner  side  of  each  cerebral 
peduncle. 

Facta  of  importance  conceroin^  the  blood  sapply  of  the  Cms  Cerebri. 
— The  cms  cerebri  is  wholly  supplieti  with  blood  by  the  posterior 
ccrebra.1  art«ry.  A  thrombosis  affecting  the  first  part  of  this  artery 
will,  therefore,  cut  off  tlie  blood  supply  from  the  corresponding  pe- 
duncle, and  60  produce,  a&  part  of  a  larger  set  of  symptoms,  those  also 
which  are  about  to  be  described  as  consequences  of  a  lesion  in  the 
cm*. 

Bnptare  or  occlusion  of  one  or  more  of  the  small  twigs  of  the  basal 
system  given  off  from  the  posterior  cerebral  to  the  cms,  will  canse 
cymptoms  more  limited  in  rongOi  and  referable  to  larger  and  smaller 

ioQS  in  this  brain  region. 

The  larger  branch  of  the  posterior  cerebral,  known  as  the  posterior 
external  optic  artery,  which  is  giren  off  after  the  main  vessel  has 
bent  round  the  crus  cerebri  often  ascends  through  its  substance 
so  as  to  penetrate  the  posterior  part  of  the  thalamus.  When  this 
artery  is  mpturcd,  it  often  gives  rise  to  a  large  hemorrhage  into  tlu's 
region  of  the  thalamus  which  extends  thence  into  the  sabstonce  of 
tlie  cerebral  peduncle,  perhaps  throughout  its  whole  length.  In  any  of 
tbeae  cases, if  the  patient  should  recover  from  the  apoplectic  condition, 
there  would  almost  certaiuir  be  a  hemiplegia  associated  with  marked 
cmianiEsthesia  on  the  paralysed  side,  but  probably  without  any  dis- 
tinct paralysis  of  the  opposite  third  nerve. 


Signs  and  Symptoms  of  Lesions  in  the  Crus  Cerebri.— The  eras 

c'tirebn    may,    in    regurd    to   diagnubis,    be   divided    into   two    parts 

along  an   imaginary  diagonal  line,  viz.,  into  (a)  a  lower  and  inner 

portion,  and  (h)  an  upper  and  outer  portion.     A  lesion  in  the  former 

itoation  can  generally  he  diagnosed  with  much  certainty  ;  though  the 

le  cannot  t>c  snid  in  regard  to  lesions  in  the  latter  brain  region. 

a,^Lc$hnt  in  the  Lower  and  Inner  Portion  of  the  C}-m$. — A  lesion 

this   part   of  the  cms  causes  the  simultaneous  occurrence 

f  paralysis   of   the    third     nerve    on    the    side    of  the 

[Ration  together  with   a  hemiplegic   condition   of  the 

opposite   half  of   the    body.      We   have  here  the  production 

of  a    typical    form   of    'alternate    paralysis,*    of  great    diagnostic 

ignificance. 
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More  in  detail  the  signs  are  these.  On  one  side  ptosis,  pupil  of 
medium  size  nnd  insensitive  to  light,  external  sqnint,  and  an  impos- 
sibility of  moving  the  eyeball  except  slightly  in  two  directions — riz., 
ftlightly  further  outwards  (owing  to  forctnl  contraction  of  the  extenml 
rectus),  and  a  little  nronnd  itf*  own  axis  in  one  direction;  that  is,  from 
outwards  upwards  (owing  to  forced  contraction  of  the  snperior  oblique 
muscle).  All  the  muscles  of  the  eyeball,  in  short,  are  paralysed, 
except  the  external  rectus  and  the  superior  oblique,  which  are  sup- 
plied by  the  sixth  and  fourth  nerves  respectively. 

The  coexisting  hemiplegia  on  the  opposite  side  oftliebody  approxi- 
mates in  its  general  characters  to  that  produced  by  a  lesion  in  the 
upper  part  of  one  lateral  half  of  the  pons.  The  tongoe  generally 
deviates  distinctly  to  the  paralysed  side,  and  the  facial  paralysis  about 
the  month  is  well  marked.  Aphcmic  defect  may  be  well  marked,  or 
slight  ;  and  deglutition  may  not  be  much  interfered  with.  Sensibility 
may  or  may  not  be  decidedly  impoired  on  the  paralysed^side,  accord- 
ing as  the  lesion  does  or  does  not  involve  the  outer  part  of  this  pe- 
ilnncular  region,  TJie  temperature  of  the  non-paralysed  side  may 
he  as  uiucli  as  two  degrees  lower  tlian  that  of  the  paralysed  side  of 
the  body. 

b. — Lotions  in  the  Upper  and  (htier  Portion  of  the  Crmt. — There  is 
no  distinctive  eign  of  a  lesion  in  tliis  situation.  Tlie  grouping  of 
synij'toms  would  approximate  very  closely  to  that  met  with  as  a  result 
of  lesions  of  ihe  posierior  part  of  the  intenml  capsule,  jnst  outside 
the  posterior  extremity  of  the  thalamus,  and  could  not  well  be 
disiinguished  from  them.  In  each  case  there  would  be  the  combina- 
tion of  a  well-marked  hemianesthesia  together  with  a  slightly  marked 
motor  [laralysiH,  of  the  opposite  side  of  the  body.  A  lesion  of  this 
part  of  the  cms  has  no  special  tendency  to  produce  paralysis  of  tlie 
third  nerve  on  the  side  of  lesion,  and,  consequently,  it  is  not  marked 
by  any  distinctive  characters. 


m.- LESIONS  IN   PARTS   SUPPLIED  BY  THE   VERTEBRAL 
AND  BASILAR  ARTERIES. 


DISTHIBUTION  OF  TUE  VERTEBRAL  AND  BASILAR  ARTERIES. 
It  remains  for  us  now  to  say  a  few  words   concerning  the  vascular 
supply  of  the  Cerebelltun,  the  Pons,  and  the  Medulla  Oblongata— 

parts  of  the  encephalcm  which  are  all  supplied  from  the  vertobraU  and 
their  prolongation,  the  basilar  artery. 


4 

i 
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Supply  of  the  Cerebellam. — Tho  littlo  bmin,  like  tbe  oerebrnm 
u  mpplurd  l>j  three  rcflcsplfl  on  c&ch  Bi'do.  ThoRe  Teesole,  bowcror,  nnlike  thoie 
of  tbe  oerebrnm,  are  s&id  lo  frcoly  aanstomose  oo  the  aorface  of  tho  ocrcbollDm. 
Prom  thiii  network  mnltitQdes  of  minato  twigi  penetrate  into  tho  Babatanoe  of 
ths  organ. 

The  inforior  oercbollar  artertei  ariso  from  near  the  end  of  the 
T«rt«brml,  or  Bometimee  from  tbe  commoocement  of  the  builar  artery ;  they 
wind  round  tbe  nppcr  part  of  tbe  medulla  oblong^ata  (where  tbey  give  off  tbe 
poiierior  spinal  arteries)  and  reach  the  under  sarfnce  of  tbe  oerebellnm,  to 
which  they  arc  dUtributo<],  na  well  as  tho  posterior  part  of  ita  upper  surface, 
when  they  anastomose  with  terminal  twiga  of  tho  superior  ccreboltar. 

The  middle  cerebellar  arteries  are  given  off  from  tbe  middle  of 
the  baa i tar  artery,  Tbey  run  parallel  with  the  traosrorAe  arteries  of  tho  pons, 
pass  orer  the  middle  pednnclca,  and  ore  distributed  over  iho  anterior  part  of 
U)«  nnder  surface  of  tho  cerLbcUnm. 

The  snperior  cerebellar  arteries  are  derived  from  the  builar 
clo«e  to  its  terminatioa ;  thoy  wind  round  tbe  eras  cerebri  on  each  side,  and 
are  distributed  over  tbe  upper  anrfnce  of  the  oerebcUnm. 


ArrBsits  of  thb   Mkdulla  Oblonoata,  Pons,  akd   Iktseiob  SxmtJLcm 
or  TBB  CxasBBixuH  [after  Duretj. 

A.  Inferinr  cvrebellir  artery.  P.  Middle  cerebellar  srtery.  CSuperior  cerebellar 
«rt*ry.    D,  Post^-rior  cerebral  artery. 

1,  Koot  ■rteri«>s  of  the  ffptnai  accessory  nerve.  2,  Anterior  spinal  arteries.  3, 
Root  arteries  (if  the  pneu mo- gastric  and  glosso-phnryngcal  ofrven.  4,  Infeiior 
root  arteries  of  the  aodilory  and  fodnl  oerree  (Tertebral  branchee),  5,  Root  arteries 
of  the  aixth  nerve.  6  snd  7.  Arteries  of  the  Autx^livary  fos**.  6,  Sup4>rior  root 
arteries  of  the  auditory  and  facirtl  oerrei  (brnnches  of  t  he  middle  cerebrllarsrtery). 
9,  Boot  arteries  of  the  irifjeminal  mrve.  10,  Root  arteries  of  tbe  hypoglossal  nerve 
of  the  vertebral  and  anterior  spinal  arteries). 
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Very  large  hsmorrhAgfea  are  oeouion&lly  met  with  in  llifl  oerebellom,  ami 
these,  as  Daret  points  ont,  ore  dae  to  the  mptare  of  a  large  artery  derived  from 
the  SQperior  cerebellar,  which  ontera  the  grey  nacletu  (oorpos  rhomboidale)  on 
each  side  by  it4  hilnm,  and  there  breaks  ap  into  radiating  branches  for  the 
■upply  of  this  or^aa  and  of  the  white  sabat&nco  aronnd.  Ruptures  of  this 
▼eaael  may  produce  bo  largo  an  extravasation  of  blood  that  it  ocoapies  the  whole 
of  the  corresponding  lube  or,  mure  rarely  still,  nearly  the  whole  of  the  oere- 
bellnm.  A  rnptnro  of  one  of  its  radiating  branchps  for  the  most  part  gires  riftH 
to  a  Hmall  extravasation  contained  within  the  rhomboidal  naclens  itself. 
HeemorrhngeB  into  the  white  subatAnce  oatside  this  body  rarely  exceed  nn 
almond  in  size. 

The  saperior  and  inferior  peduncles  of  the  ccrebellnm  only  contain  resaels  a 
little  larger  than  capillarioB,  and  are  very  rarely  the  seats  of  luBmorrhaife.  Tbo 
middle  peduncle  is,  however,  supplied  with  larjfer  reasels,  derived  almost  ex- 
cloflivcly  from  the  middle  cerebellar  artery,  and  here  larger  extraTasations  of 
blood  are  also  ucoAsiunally  met,  with,  which,  followini;  a  luuiLritudioal  direction* 
separate  the  fibres  of  the  middle  podancle  and  may  roach  as  for  as  the  pons. 


Fio.  71.    ManiAW    losqitudinai,    sectiom    thbooob    thb    Pons  akd    Mkdului^] 

BUOWINa    THS    DlftTUUJUTION    OF    SOUS    OP    THBIE    PUINCIl-AL    AUTKillBS    [sftflr 

Duret]. 

A,  Left  Teretebral  artery.  B,  Basilar  artery.  C,  Middle  cerebellar  artery.  D^ 
Superlot  cerebellar  artery.    E,  Posterior  cerebral  arteiy. 

1,  I  *,  Anterior  spinal  artery,  the  bulbar  branches.  3.  3',  2*.  Inferior  arteries  of  tb« 
pons.  3,  3,  Medmn  arteries  of  the  pona.  4,  Superior  actories  of  the  poos.  S, 
Posterior  spinal  arteries,  median  branches. 


ARTEKIB8    OF   THE    PONS   AND   BULB. 
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Arterial  Supply  of  the  Pons  Varolii  and  MedoUa  Oblongfata.— Tiie 

pons  Varolii  in  vltj  riobly  dupplied  witb  iniuiiio  reMels  wbicb  penetrate  into 
ita  sabfltAnoe  from  tha  tMuilur  artery — nome  diroolly  alonp;  the  middle  line, 
&tid  others,  afcer  a  abort  oourse  ua  either  ttide,  into  its  lateral  regionfl.  All 
ihcflo  vessola  pursae  more  or  Ipss  parallel  paths  towardi  the  upper  slratA 
of  the  pons  and  the  upper  half  of  the  floor  of  the  fuurth  veiitricli.'.  They  aro 
All  typical  *  end '  arteries.  (FigM.  70  and  71  convey  an  nccnrato  notion  &a  to 
the  distribution  of  these  vessels). 

The  basilar  also  snpplies  certain  root  arteries,  whioh  proceed  to  the  roots  of 
the  third,  fifth,  sixth  and  seventh  norves. 

The  aiterial  supply  of  the  medulla  oblongata  has  been  thoroaghly  in. 
restituted  by  Dnret.  AU  its  nourishing  twi^  are  dorircd  from  the  vcrtobrals. 
They  are  dirisiblo  into  threeolas^ei : — (1)  The  root  arteries  are  lateral, 
and  distribntcd  principally  U>  the  n&rre  roots.  (2)  The  median  arteries 
rcBOmble  the  similar  vessels  met  with  iu  the  pons  ;  thoy  penetrate  in  the 
median  planes  of  the  medulla  to  the  floor  of  the  fourth  Tontricle  and  are  dis- 
tributed to  the  nerve  nuclei  and  nerve  routs  in  this  sitaation.  (3)  The  vessels  of 
the  third  class  are  dij»tribu(ed  to  the  other  constituent  parts  of  the  bulb,  dach 
AS  the  olivary  bodies,  the  pyramids,  the  restiform  bodies,  eta 


• 


(1).  The  root  arteries  ore  minute  twigs  from  t's^T^"  i°  diameter 
which  arise  either  from  the  basilar,  the  vertebrals,  or  occasionally  from  one 
of  the  cerebellar  arteries ;  they  go  to  the  nerve  roots  and  penetrate  them 
near  their  pointti  of  emergence  from  the  pons  or  medalla.  Here  they  oon* 
•twitly  divide  into  two  branches  one  lurriM/i'Sijr  which  makes  for  the  nuclear 
origio  of  the  root,  and  one  dfMcemlinff  which  passes  along  the  trunk  of  the 
nerve.  The  asocn<ling  branches  divide  into  throo  or  four  twigs  that  pursue  a 
parallel  coarse  and  at  the  nucluua  uf  or)>;iu  rctiolvo  themeelvcs  into  a  fine 
capiHikry  network  which  inosculates  with  that  of  the  median  twig  supplied  to 
the  same  nerve  root. 

The  root  arteries  of  the  third  nerves  are  derived  from  the  upper  estremity 
of  the  bttn'lar.  The  derivation  of  those  supplying  the  nerves  which  arise 
from  the  pons  and  medulla  are  stated  in  the  explanation  of  Fig.  70.  The 
noorishing  arteries  of  the  first,  second  and  fourth  nerves  ore  given  off  from 
branohea  of  the  circle  uf  Willis. 


(t).  The  median  arteries  are  especially  destined  for  the  nerve  nnolei 
which  occupy  the  floor  of  the  fourtl  ventricle.  Duret  divides  them  into  four 
groaps  (shown  in  Kig.  71),  viz..  (a),  the  proper  bulbar  arteries  derived  from  the 
anterior  spinal  vessels;  (b),  the  inferior  arteries  of  the  pons  (sub-pro tuberan- 
tiol  of  Duret),  which  are  given  off  from  the  lower  bifurcation  of  the  basilsir; 
(r),  the  median  arteries  of  the  pons,  derived  from  the  trunk  of  the  basilar; 
(i/)f  superior  art4?rieB  of  the  pons,  derived  from  the  upper  bifurcation  of  the 
t»sUar  artery. 

AH  these  vessels  spring  as  small  twigs  (from  T^'Tin"  ^'^  diameter)  direct 
from  a  large  trunk ;  they  all  follow  a  parallel  oourse  in  the  median  plane  of 
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Fio.  72.    DiflTBiBxmoic  of  Aamns  on  the  Floor  op  tb»  Foubth  VnvTBiCLV 

[after  Duret]. 

A,  A',  Posterior  Hplaal  artery  (brunch  of  the  inferior  cerebelUr).     B,  B',  its 
pyramidal  brancheA. 
C,C'  C*C",  Me<lian  arteries  after  their  *morgeDce. 

D,  D',  Dfiori'id  plexus  driiwn  aside,  with  arteries  emorgin^  from  it. 

E,  £',  L",  K '",  Ariehts  of  the  reatiform  bodies  defired  from  the  ioferior  oere- 
bellar  artery. 


ttie  bulb  to  the  Boor  of  the  fonrtli  ventricle  ;  tliey  do  not  onaatomofle  with  one 
another  and  are  true  'end'  arteries. 

The  proper  bulbar  arteries  (a)  penetrate  the  mcdnlla,  and,  like  the  inferior 
arteries  of  the  pons  (A)  proceed  towarda  the  floor  of  the  foarth  venlriole,  or^r 
the  lower  half  of  which  ibey  are  distributed.  Besides  these  median  twips, 
the  anterior  spinal  artery  gives  off  minute  SInments,  which  nnite  with  other 
branches  derived  fruni  the  vertebral,  to  supply  iniportant  parts  in  the  lateral 
regions  of  the  tncdulla,  rtx.,  the  hypoglossal  roots,  and  the  inferior  parts  of 
the  pyramids  and  iilivary  bodies. 

Tho  median  arteries  of  the  pons  (c)  are  genemlly  slightly  larger  than  tlieir 
ft'Uows;  ihey  converge  slightly  as  they  proceed  towards  (ho  floor  of  the  lonrth 
ventricle  (Fig.  71). 

The  anperior  arteries  of  the  pnns  (d)  pass  at  its  npper  border  between  tho 
cerebral  peduncles  and  the  third  nerves  obliqnely  backwards  and  upwards  to- 
wartls  the  npper  angle  of  the  fonrth  ventricle. 

The  probable  relations  of  these  arteries  to  the  nerre  nuclei  is  said 
by  Duret  to  be  na  follows  : — 

1.  The  branches  of  the  anterior  spinal  correspond  with  the  inferior 
regions  of  tho  bulb  ;  they  supply  tho  spinal  accessory,  the  hypoglossal,  and 
the  inferior  faciti)  nncleus  of  Clarke. 

2.  The  inferior  arteries  of  the  pons  (8ul>-pratnbcrantia1  of 
Poret)  correspond  e.^peoially  with  the  important  nuclei  of  the  pnemuo-gastric^ 
of  tho  glosso. pharyngeal,  and  of  the  auditory  nerves. 
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8,  The  oiher  median  arteriee  are  distributed  CBpeotally  to  the 
upper  facial  nacloos,  and  to  those  of  the  sixth,  third,  and  foorth  nerres. 

The  dispoiiicioD  within  the  pons  and  modalla  of  all  those  median  arteries 
i«  practically  the  lame.  Each  terminates  in  two  or  ibree  twigs  which  ramify 
beneath  the  epend^ma  of  the  fourth  ventricle.  In  the  first  part  of  their 
coarse,  these  arteries  ffi^e  off  a  sporiug^  number  of  branohes,  which  unite  with 
collateral  twigs  to  form  an  open  capillary  net  work.  As  thej  approach  the 
DQclei  in  the  floor  of  the  foarth  Tenti-tcle  they  give  off  two  or  three  larger 
branches  on  each  side,  which  make  for  the  ncrvo  onclei.  and  there  break  np 
into  a  close  capillary  network  which  nnites  with  thnl  formed  by  the  terminal 
twigs  of  the  ascending  branch  of  the  corresponding  root 
artery.  The  nerre  cells  of  the  nuclei  are  contained  within  the  close 
meahea  of  this  capillary  network. 


Pla.  T3.    ABmisB  or  Ttts  POvrsBioa  part  or  thk  MhouLLa  ann)  or  thi  Gkhs- 
BKLLUM  [after  Durci] 

A,  Choroid   plexus.      B,  Choroid  vclam.     C.  Postprinr  opening    (foramen 
llajandle)  forming  a  commonicatinn  between  tho  fourth  venlricleaad  the  posterior 
•ubarschnoid  space.     D.  Posterior  pyr«inid. 

1,  Inferior  ceifbellsr  artery.    3.  2\  Artery  of  tho  chornld  plexus. 

3,  3,  S.  3.  Arteries  of  ihc  choroid  velum.    8om«  proceed  to  the  tloor  of  the  fourth 
rsDtrtde  ;  Ib^y  are  capillsrv. 

4, 4',  Arteries  of  tht-  resliform  body. 

6,  Posterior  epiDal  artery;  0,  its  ascending  or  pyramidal  branch;  7,  its  de- 
•osodinif  branch ;  8.  '\\a  median  branch. 


From  the  above  description  it  will  bo  seen  thai  each  nerve  nncleos  has  two 
•ooroes  of  blood  sapply.     Of  these,  that  from  the  median  arteries  is  by  far  the 
important. 


(3).  The  lateral  arteries,  or  those  which  supply  the  other  constitaent 
parts  of  the  balb  (the  olivary  bodies,  pyramids,  restifcirm  bodies^  etc.),  eonstitcte 
the  third  class  of  bulbar  arteriee. 
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The  arteries  of  the  anterior  ospeci  of  tho  m^nlla,  viz.,  for  the  pjramiHi  anil 
ohrarj  bodiea,  come  either  directly  frum  the  Tortebrals.  through  the  inter- 
mediation of  the  root  Arteries  which  mAv  finpply  collateral  branches,  or 
eleo  in  ptirt  frum  twigs  of  the  anterior  spinal  arteries.  Some  of  the  filaments 
for  the  olivary  bo^y  follow  the  root«  of  tho  hypoglossal  and  enter  the  olive  by 
its  hilam  where  they  are  distriliated  in  a  radiating  fashion. 

The  arleriee  of  tho  lateral  regions  of  the  medulla  are  derived  from  Uie  in- 
ferior cerebellar  aa  it  turns  round  to  tho  posterior  aspect  of  the  mcHlalla  (Pig. 
73).  It  hero  gires  off  nsconding  and  descending  branches  which  snpplr  the 
lateral  and  intermediate  columns  and  tho  restiform  body. 

The  arteries  of  the  poaterior  aspect  all  come  from  the  inferior  cerebellar. 
Tho  principal  of  these  branches  is  the  posterior  spinal  artery.     This  and  ot 
filaments  are  shown  in  Fig.  71. 

Further  details  concerning  the  distribution  of  the  three  sets  of  arteri 
within  tho  medulla  may  bo  gathered  from  an  examination  of  Pig.  74* 


FlO.  74.      SlCTION  TRBOOOH  OHK  BA.LP  OF  THB  MKnULLA  ObLONOATA  8BOWINO  TVB 

DtnTttiDUTioN  or  ITS  AsTH&iKs  [after  Toung  and  Boss]. 

B,  Artery  of  the  mvdiau  mph^. 
1,1,1,  branches  to  the  formfttio-reticularis. 
1',  branch  to  the  olJTnry  body.     1",  branches  to  tho  hypoglossal  oacleus. 
1"',  branches  to  tb**  floor  of  the  fourth  vectriclei  and  to  iheiotcroal  inferior  nudei 
of  the  facial  {ifh  *" 
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pt  pynmldfd  arteries,    or,  anterior  root  artery  (hypogloflsal). 

3',  branch  to  tt^  olivary  bod^. 

Tt  branches  to  tho  formAtio  reticularis.    (The  vessel  tziay  be  seen  lo 
terminate  in  branches  to  the  bypoffiossol  nucleus.) 
Ir,  lateral  root  artery  (of  the  pneumo-gastric). 

5|  brooch  t^  thv  reatiform  body  aad  tbe  iuuer  division  of  the  inferior  cere- 
bellar peduucU*. 

fi',  branches  to  tlie  nucleus  of  the  vngMs.    It  also  gflves  braochcs  to  tho 
accandiDiir  root  of  the  fifth  and  the  formatio  reticularis, 
•^anterior  lat^ml  artery  of  the  medulla oblougala.    It  fluppUeebraDchea  to 

the  formatio  reltcularts,    olivary  body,   aoterior  nucleus    of   tho   lateral 

colnmo  (a/f  I.  and  terminates  in  branchos  to  the  hypoglossal  nucleus. 
mtt,  middle  lateral  arterr  of  the  medulla  oblongata.    It  supplies  branches  to 

tLe    formatio    reticularis,    Ifae    posterior    nucleus   of   the    lateral 

column  (jtU),  and  terminstes  in  bronchos  which  ore  distributed  to  the  ex- 

temol  accMoory  nucleus  of  the  facial  (^/). 
pU,  ppn«ter»or  lateral  arteries   of  the  medulla  oblonf{ata.     Tbey  supply  the 

fMtiform  bodies, 
r,  Central  artery. 

3.  3',  3^,  branches  to  the  hypoglossal  and  external  accessory  facial  nuclei. 

Iwtpt  median  posrerior  artery. 
4,  4',  4".  bronchM  to  the  external  accessory  facial,  and  pncumo-gastric  nuclei. 
tp,  ftxteroal  posterior  artery.     IbAuppIioa  branches  to  the  internal  division  of 
the  interior  peduncle  of  the  cerebellum  and  rt!stiform  body. 
'u  internal  group  of  cells  of  the  hypoglossal  nucleua. 
al,  aotero-laterol         „        „  „ 

;W.  post*ro-Uleral         „        „  „ 

a,  anterior  „        „  „ 

HI,  inferior  portion  of  the  posterior  mediaa  auditory  nucleus. 
if,  internal  occfssnry  facial  nuclei. 
rr,  external  accessory  facial  nucleus. 
/,  fasciculus  rotundus. 
XII,  hypoglossal  nerve. 
X,  poeu  mo-gastric  nerve. 
G,  column  of  Ooll. 

jn>;  posterior  mot  X0D6.    The  direct  cerebellar  tract  forms  a  thin  band  lying 
external  to  the  column  of  G^>11  and  the  posterior  root  zone. 

■        m,  davate  nucleus     fn,  triangular  nucleus,    o.  olivary  body.  ;»,  parolivary 
body. 
np,  nucleus  of  the  pTramld.    j}A,DUcleua  of  the  arclfona  fibres. 
P,  anterior  pyramid. 
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PAHALYSES  DUE  TO  LESIONS  OF  THE  PONS. 


We  inclade  ander  this  tonn  the  Trhole  thickness  of  the  brain  Beg* 
ment  lying  between  the  cerebral  peduncles  above  and  the  bulb  below. 
On  the  upper  and  posterior  aspect  of  this  brain  region  wo  have 
the  upper  half  of  the  fourth  ventricle  (anterior  to  the  level  of  tlie 
stria!  medullares),  together  with  the  floor  of  the  Sylvian  aquc- 
dnct;  structures  in  which  are  contained  several  nerve  nndei.  In  tlie 
litter  situation,  we  have  the  nuclei  of  the  third  and  fonrth  nerves; 
and  in  the  former,  part  of  those  of  the  fifth  as  well  as  the  sixth  and 
seventh  nerves  (see  Fig.  79). 


Facts  of  importance  concemiug  the  blood  supply  of  the  Pons.— 

The  median  branches  are  the  most  important  of  tlie  secondary  arteries  of 
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the  pons.  Rupture  of  one  or  otiier  of  them  gives  rise  to  the  central 
ba'morrhages  vrhich  arc  not  uncommon  in  this  brain  segment.  At 
otiier  times,  however,  htemorrhage  into  the  pons  occars  from  one  of 
the  small  arteries  that  penetrates  the  substance  of  tliia  body  on 
either  side,  when  different  symptoms  are  produced  according  as  the 
bleeding  takes  place  into  the  upper  or  into  the  lower 
half  of  one  lateral  region. 

Small  foci  of  softening  may  also  be  produced  by  thrombosis  of 
some  one  or  more  of  the  small  vessels  in  the  central  or  lateral  regions 
of  the  pons.  Such  foci  would  have  a  wedge-like  shape,  with  the 
bnse  in  the  direction  of,  nnd  not  far  beneath,  the  floor  of  the  fourth 
ventricle. 

The  effects  produced  by  thrombosis  of  one  of  these  small  vessels  are 
liUi.'ly  to  le  far  less  marked  than  tliose  occasioned  by  its  rupture;  in  the 
former  case  a  portion  of  brain  substance,  rather  less  than  that  nourished 
by  the  particulor  artery,  would  Lave  its  functions  annulled;  while,  in 
the  case  of  the  m|iture  of  one  of  these  vessels,  the  amount  of  blood 
exlravasated  may  be  sufficient  to  lacerate  and  very  injuriously  press 
upon  portions  of  the  puns  altogether  outside  the  territory  of  the  rnp- 
Inred  artery.  This  dift'erence  between  the  effects  of  haimorrhage  and 
thrombosis,  is  nowhere  of  more  significance  than  it  is  in  the  pons, 
owing  to  the  functiuiinl  importance  of  this  segment  of  the  brain,  and 
the  great  concentration  of  centres  and  of  sensory  and  motor  channels 
therein.  It  may  happen  here,  as  well  as  elsewhere,  that  hremorrhago 
from  a  secondary  or  even  a  tertiary  vessel  occasionally  produces  effects 
as  grave  as  those  which  would  follow  from  embolism  or  thrombosis  of 
the  parent  trunk. 

As  Durct pointed  out,  thrombosis  of  the  basilar  artery  may 
produce  two  sets  of  symptoms  differing  from  one  another  in  a  rather 
marked  manner  according  to  the  exact  situation  of  the  occlusion,  that 
is,  according  as  the  port  ion  of  the  vessel  next  the  bulb,  or  (this  being 
free)  the  lialf  of  the  vessel  next  the  cerebral  peduncles,  is  the  portion 
that  has  become  occluded. 

Occlusion  of  tho  hulf  of  the  vessel  next  the  bulb  is  spoken  of  under 
that  section  (p.  3l!8^  because  the  most  importaut  secondary  vessels 
to  become  occluded  in  this  case  are  the  sab-protuberantial  arteries 
given  off  from  the  very  commencement  of  the  basilar  opposite  the 
uiper  confines  of  llie  bulb  (Fig.  71). 

Occlusion  of  the  u^rp^r  hulf  of  the  basilar  gives  rise  to  far  less 
urgent  symptoms  and  is  much  less  likely  to  prove  rapidly  fatal.     The 
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respiratory  centres  are  nut  iben  specially  implicated;  on  tlie  contrary 
that  portion  of  the  basilar  is  blocked  i'rom  which  the  small  arteries 
are  given  off  that  make  their  way  to  aiitl  supply  the  nuclei  of  the 
third,  of  the  sixth,  and  of  the  main  part  of  the  facial  nerves.  We 
may  have,  therefore,  in  such  a  case  strabismus  of  varying  character, 
more  or  less  complete  ptosis,  and  paralysis  of  the  upper  facial  mascles 
especially,  iu  association  with  other  signs  (notably  some  amount  of 
bilateral  paralysis  of  limbs)  characteristic  of  a  leaion  in  the  pons 
Varolii. 

In  the  rare  cases  in  which  embolism  of  the  basilar  artery 
occurs,  it  is  most  prone  to  be  associated  with  symptoms  of  this  latter 
type,  because  an  embolus  which  passes  through  the  vertebral  artery  is 
most  likely  to  lodge  at  the  upper  extremity  of  the  basilar.  It  pro- 
bably will  not  at  first  completely  occlude  the  basilar  artery,  though, 
aAer  a  time,  complete  occlnslon  may  be  brought  about  by  the  forma- 
tion of  a  thrombus  upon  the  embolus.  In  snch  a  case  there  would  be 
A  progressive  increase  in  the  gravity  of  the  symptoms,  after  those 
dne  to  the  first  abrupt  onset  oi  the  illness. 

An  aneurysm  of  the  basilar  artery  will,  of  course,  press 
upon  and  irritate  the  pons  to  some  extent,  but  this  may  give  rise  only 
to  somewhat  raguc  and  indefinite  symptoms.  Should  n^pture  occur 
we  may  expect  rapid  death  with  all  the  signs  of  a  largo  meningeal 
baamorrhage.  In  its  earlier  stages  the  presence  of  an  aneurysmal 
dilatation  may  favour  the  occurrence  of  thrombosis,  as  in  a  casewhicli 
I  have  elsewhere  recorded  ('  Clin.  Trans.,*  1^85), 

^^^Kfligns  and  Symptoms  of  Lesions  in  the  Pons.— Beyond  the  differ- 
^B^^plces  that  havu  been  hinted  at  above  in  couiiection  with  thrombosis 
t  of  the  upper  and  lower  part«  of  the  bajtilor  artery  respectively — that  is, 

I  the    involvement  especially  of   the    upper    and    lower    median 

I  portions  of   the  pons — we  have    now   to   mention  the  principal 

I  effects  of  leflions  (a)  in  its  oentral  region  ;  (6)  in  its  lower  lateral 

^^K      rrgion;    and  (c)  in  its  npper  lateral  rcgiou. 

^^T  (a^.  J^^ions  in  the  Cfniral  Ueyiona  of  the  Pons. — Large  lesions  here 

give  rise  to  profound  ■  apoplectic  '  symptoms — characterized  by  deep 
coma,  complete  resolution  of  limbs  on  both  sides,  fiapping  of  checks 
daring  cjtpiration,  insensibility  of  conjunctiva)  (toss  of  conjunctival 
reflexes),  and  more  or  less  markedly  contracted  pupils.  Witli 
hemorrhages  in  this  situation  (especially  when  a  moderately  large 
qttftntity  of  blood  is  poured  out  suddenly^  death  may  take  place  in  a 
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few  mintitcsT  though  it  is  more  likely  not  to  occur  till  gome  few  hours 
hiiTo  elapsed.  With  a  smaller  bleeding,  and  when  the  blood  is 
ponrod  oat  more  slowly,  the  patient  may  live  for  two  or  three  days. 
When  there  is  a  fatal  issno  in  the  course  of  a  few  honrs,  the  patient 
remains  in  a  state  of  collapse,  and  probably  with  a  rectal  temperature 
Tarring  between  9()^  and  94°  F.  But  where  the  life  of  the  patient  is 
prolonged  from  twelve  hours  to  three  or  four  days  before  the  affection 
proves  Ttttal  (and  tliat  whetlier  we  have  to  do  with  hiemorrhage  or 
thrombosis  of  the  basilar  artery),  after  a  period  of  initial  collapse  with 
depression  of  tcmj-erntiire  there  nmy  be  a  period  in  which  the  body- 
heat  slowly  rises^  so  that  nt  the  time  of  death  the  rectal  temperaturo 
may  stand  at  some  point  between  10-1°  and  even  IlU^  F. 

During  all  this  time  a  cundiiion  of  the  profoundest  coma,  with 
flaccidity  of  all  muscles  atul  complete  abolition  of  all  reflexes,  is 
generally  met  with.  The  condition  of  the  pulse  will  probably  vary 
much  from  time  to  time  ;  towards  the  close  it  is  apt  to  become  ex- 
tremely irregular  and  rapid.  Xlie  respirations  loo  are  liable  to  vary 
much;  they  may  for  a  pt-riod  bo  slow  and  irregular  in  rhythm  (pos- 
sibly of  the  Cbeyiie-Slokea  type)  ;  while  at  other  times,  or  in  other 
cases,  they  may  bo  extremely  rapid  (even  aa  frequent  as  105  per 
minnte).     ' 


Fia.  75.  DiAOBAv  or  a  tsak^vsiiss  sictior  tbbouoh  teb  lowcb  bobdkb  of  tbb 
Pons,  sbowimo  tbb  b>l*titb  rcunrioKs  of  thv  ptbauidal  tkacts  asiD  tvb 
BOOTS  OF  THR  SixTH  AND  Skvbntb  Nbbvvs  [after  M.  DuTal]. 

P,P,  Pyrnmidd.  Pr,  Pr,  TrnnsTcrFe  fibres  of  the  pons  «ilh  iDtcrspereed  masBfs 
of  grey  Bubsunce.  CP,  HraJ  of  the  pi.stctior  cornu.  T.  Afcending  root  of  fbo 
trigemiDkl  nerrp.  ME,  ME,  Koots  of  the  sixth  Derve.  M,  NucJeus  of  the  sixth 
nerre. 

FT,  FT,  Upper  port  of  the  fascioulus  teres,  or  root  of  the  facial  »hich  winds 
round  the  ducIhda  of  the  nixth,  and  is  then  directed  forwnrds  [V,V)  towerda  ita 
point  of  emergence,  receiving  also  eome  root  fibres  frotn  the  iofeiior  oucleua  TL 

OS,  Superior  Olivary  Body.    A'C,  Nocleus  of  the  Auditory  Nery«, 
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"When  a  central  lesion  in  the  pons  is  blightor  in  extent,  the  patient 
•  ft^ra  time  recovers  from  the  first  shock  of  the  injury,  and  conscious- 
neaa  is  gradually  regained.  In  snch  cases,  vre  may  then  find  a 
generalised  paralysis  more  or  less  cqnally  distributed  over  the  two 
sides  of  the  body  ;  sensibility  also  may  be  very  notably  diminished  or 
pcirerted  in  one  or  more  of  the  limbs  (tboagh  it  is  not  likely  to  be  so 
on  both  sides  of  the  body).  When,  in  addition  to  such  signs,  there  is 
frell-marked  but  irregular  paralysis  about  the  face,  involving  the 
orbicularis  palpebrarum  as  well  as  the  mouth ;  when  the  tongue  is 
notably  paralysed,  and  there  is  difficulty  in  deglutition,  associated  with 
a  decided  impediment  in  articulation  (to  the  extent,  it  may  be,  of 
making  the  utterance  quite  unintelligible),  we  may  feel  reasonably  sure 


Fio,  78.    ViAOMAU  or  a  sxction  TRnoros  the  Poms 
otNCB  OP  THR  FiiTu  Nebvxs  [ofler 

P.Pi  Pyramidal  strmnde.  Pr,  Transrerse  fibrea  of 
iDftaaes  o(  grey  CD«U«r.  TT,  Grey  BubbUoce  of  the 
llocQi  cKraUuB).  CP, Oelatiooua subatancd  of 
cf  Ihe  trigfOQinus,  currfogm  aa  to  emerge  na  part 
nerve.  MA,  Uotor  nucleus  of  the  trigemioua.  M'A'. 
(iiiaalicau>ry  norre).    Tf  Tbe  Fifth  Nerve  at  its  poiot 


AT  TSB  LSVSt  OP  TmC  nKR> 

M.  Duval]. 

the  pona  with  interstratified 
floor  of  the  fourth  ventricle 
RoUodo.  T.  Aacecdlog  root 
of  theaeosory  root  of  thia 
Motor  root  of  the  trigeminus 
of  etD«rgoac«  from  the  pona. 


that  wc  have  to  do  with  a  lesion  involving  the  central  parts  of  the 
poDS  Varolii. 

Of  course  many  sub-Tarieties  of  this  particular  type  of  paralysis  are 
to  be  met  with,  though  in  each  of  them  we  may  recognize  the 
characteristic  combination  of  irregular  bilateral  motor 
paralysis  of  the  limbs  and  face,  well-marked  dimi- 
nution or  alter  at  ion  of  sensibility  in  some  parts 
of  the  body,  together  with  some  distinct  difficulty 
in  deglutition   as   well   as   in   articulation. 
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(b).  Lower  Half  of  one  Lateral  Region  of  the  Pone, — An  injury  of 
this  part  is  characterized  by  the  production  of  what  is  called  'alter- 
nate hemiplegia*  or  *cro88  paralysis'  in  which  we  have 
an  unusually  well-marked  facial  paraly&is  on  the  side  of  the  brain 
lesion  (owing  to  Llie  implication  of  the  roots  of  this  nerve),  and  a  more 
or  less  complete  motor  and  Benaory  paralysis  of  the  limbs  on  the 


FlO.    77.     DlAOUAH  IlLUSTBATIKO  the  DACUBSATIOK  OF  THS  CSBKBBAL  riBBXS  FOB 

THB  Facial  Nedvk  in  tbi   Pons,  and  of  fibbxs  fob  thb  Limbs  u  tmm 

Mbdulla  [after  Nothnagel]. 

P,  pons.    M,  modaUn  oblongntA. 
DP,  decoMfttino  rrf  the  pyramics. 
F,  fibres  deetiued  for  ihe  'Jacia.1  oerves. 
B,  fibres  destined  for  the  oervc?  goiug  to  extremities. 
s,  lesion  in  the  upper  lateral  half  of  the  poaa. 
y,  lestoa  in  the  lower  lateral  half  of  the  poDi  (which  would  be  prodacUve  of  a 
'  cross  paralysis  '). 

opposite  side  of  the  body.  Sach  a  hemiplegia  may  commence  with 
apoplectic  symptoms,  or  there  may  be  an  epileptiform  mode  of  onset : 
whilst  in  other  cases  it  supervenes  more  gradually,  without  either  loss 
of  consciousness  or  convulsions.  After  the  effects  of  the  first  shock 
have  disappeared,  the  temperature  of  the  limbs  on  the  side  of  lesion  is 
generally  found  to  be  about  2°  F.  lower  than  it  is  on  the  paralysed  side. 
The  difficulty  iu  articulation  will  probably  not  be  very  marked ;  and 
deglutition  may  not  be  much  interfered  with.  Tiie  facial  paralysis 
on  the  side  of  lesion  is  notable  for  its  completeness,  and  because  the 
paralysed  muscles  tuay  show  notably  altered  electrical  reactions  soon 
after  its  onset.  A  morn  or  less  perfect '  reaction  of  degeneration  *  is 
Apt  to  reveal  itself  within  a  short  time. 

(c).  Upper  Half  of  one  Lateral  Region  of  the  Pons, — Lesions  in  this 
part  of  the  pons  give  rise  to  a  hemiplegia  of  the  same  kind  as  that 
Ufit  described,  with  the  sole  exception  that  the  woU-marked  paralysis 
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exists  on  the  side  opposite  to  tlie  brain  lesion — that  ia  on 
the  same  aide  of  the  bod^  as  the  paralysis  of  the  limbs  ;  for  here  the 
fibres  of  the  facial  are  implicated  above  their  point  of  decussation  in 
the  pons,  just  as  the  motor  channels  for  the  Hmbs  are  implicated 
above  their  decussation  in  tlie  bulb.  The  fifth  nerve  may,  however, 
be  implicated  on  the  same  side  as  the  lesion — especially  its  motor 
root  (Fig.  76,  MA').  This  is  a  sign  that  should  be  looked  for,  and  in 
certain  cases  its  recognition  may  serve  to  confirm  an  otherwise  Uoabt- 
fnl  diagnosis  of  the  existence  of  a  lesion  in  the  corresponding  upper 
lateral  region  of  the  pons. 

Whether  thft  teiiion  be  in  the  nppcr  or  in  the  lower  half  of  one  lateral  region 
of  the  pons,  the  facial  pnralyBia  is  generally  very  woll  marked — iavolriug  the 
orbkmlarifi  palpebrnrum  afl  w«U  aa  the  orbicalarui  oria  and  tho  straight  mnsclea 
going  to  the  angle  of  tbe  mouth.  It  la  frequeotly  aaaociatwi  with  ttomo  di((- 
linct  difficulties  in  deglutition  and  articulation,  and  there  is  often  a  very  copious 
overflow  of  sulivu  from  the  paralyted  aide  of  the  mouth — partly  owing  to  an 
Increased  seoretino,  and  portly  to  the  fact  of  the  paralyais  favouring  its  eicape 
and  impeding  its  deglatition. 

The  degree  of  impairment  of  aensibiliiy  on  the  paralyeed  side  of  the  body  is 
variable,  thia  symptom  being  more  marked  according  as  the  lesion  ap- 
near  to,  or  actually  involves,  one  si<Je  of  the  ventricular  aspect  of  the 
pons,  when  we  may  have  the  production  of  a  hemianaMtbesia  of  tbe  m  eao- 
cephalic  t  p  y  e  (p.  153).  Where  such  au  affection  of  sensibility  exists,  it 
is  apt  to  bo  more  durable  and  more  marked  than  in  tho  great  majority  of  cases 
of  hemiplegia  doe  to  lesions  further  awaj  from  tho  bane  of  tho  bmin.  This 
•tatement  does  not  hold  good,  however,  for  any  lesion  higher  up  which  chouoes 
to' involve  the  posterior  third  of  the  hinder  segment  of  the  internal  capsule 
(p.  152).  More  rarely  a  condition  of  unilateral  hyperesthesia  (often  limited 
iU  distribution)  may  occur  instead  of  onawtheBia ;  and  cither  atate  may  be 
with  painfnl  sensations  in  the  limbs  or  with  [>ecaliar  subjeotive 
sensations  of  '  coldness/  even  when  the  temperature  of  the  part  is  actually 
higher  than  natural. 

Tbe  fifth  serve  is  frequently  implicated  In  these  cases  of  lesion  in  the  lateral 
region  of  the  pons,  so  that  we  may  hare  aiuestbesia,  hyperffistbeiaia,  painful,  or 
anomalooa  aeosAtioua  on  the  corresponding  aide  of  the  face.  There  will,  more- 
orer,  be  a  weaheoiug  of  the  temporal,  masseter,  and  other  musclee  of  mastioa- 
iioa  oa  the  same  side,  if  the  motor  root  or  nucleus  of  tbe  fifth  be  damaged  or 
in  any  way  interfered  with. 

In  addition  to  the  presence  of  the  be  fore -mentioned  symptoms  in 
difierent  modes  of  grouping,  lesions  of  ilie  pons  are  especially  apt  to 
^hn  Mfiociated  with  what  is  commonly  known  as  '  emotioual  weakness.' 

vert  is  ut  andae  proneness  to  burst  into  tears  or  laughter  wiihont 
sdeqaate  cftase.     The  tendency  to  cry  is  generally  more  marked  than 
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the  tendency  to  laugli.  The  frequency  of  this  sign  la  not  so  macli  to 
be  wondered  at,  when  we  consider  that  the  pons  is  a  centre  under 
whose  influence  the  external  manifestations  of  emotional  states  are 
regnlated. 

Where  lesions  of  the  pons  cause  irritation  of  parts  of  the  surface  of 
the  fourth  ventricle  we  may  find  sugar  in  the  urine.  In  other  cases 
there  may  be  polynria  (diabetes  insipidns),  or  albuminuria,  when  lower 
portions  of  the  fourth  Tentricle  are  implicated — though  such  symp- 
toms are  due  to  encroachment  of  the  lesion,  or  of  some  eflccta  of  the 
lesion,  upon  the  contiguona  region  of  the  bulb,  and  not,  apparently,  to 
lesions  strictly  limited  to  the  pons  itself. 

While  suddenly  occurring  and  extensive  lesions  iu  any  part  of  the 
pons  always  produce  anapoploctic  attack  of  a  profound  cha- 
racter, slighter  lesions  are  not  unfrequently  ushered  in  by  an  epilep- 
tiform onset;  though  in  other  instances  (and  especially  where 
the  damage  occurs  slowly)  there  is  neither  loss  of  consciousness  nor 
convulsions. 

Early  rigidity  or  spasmodic  states  of  the  paralysed  limbs  are  aha'; 
very  frequently  encountered  where  we  have  to  do  with  lesions  in  Iho 
pons.  But  in  addition  to  a  spasmodic  condition  of  the  muscles  of 
one  or  botli  limbs  on  the  paralysed  side,  there  maybe  trismus,  or  rigi- 
dity of  some  of  the  muscles  of  the  neck. 

When  conjugate  deviation  of  the  eyes  and  head 
occnrs  with  the  onset  of  apoplectic  symptoms  due  to  an  acute  lesion 
in  the  pons,  the  deviation  is  towards  the  paralysed  limbs  (see  p.  64), 
rather  than  towards  the  side  of  lesion — which  is  the  habitual  direc- 
tion of  the  deviation  caused  by  paralysing  lesions  existing  in  the 
cerebral  hemispheres,  themselves  (when  this  sign  happens  to  be 
present). 

According  to  Nothnagol  there  is  one  region  of  the  pons  the  irrita- 
tion of  which  is  eapecially  prone  to  give  rise  to  convulsions  (and 
which  has  consequently  been  somewhat  absurdly  spoken  of  as  a  '  con- 
vulsion centre  *),  The  limits  of  this  irritable  region  have  been  pretty 
accurately  dofinfd,  by  means  of  experiments,  in  the  rabbit.  It  is 
bounded  above  by  the  quadrigeminal  bodies,  below  by  the  nnelei  of 
the  vagus,  laterally  by  tlie  locus  cwruleas  and  the  nuclei  of  the  audi- 
tory nerve.  The  greater  part  of  this  region  is,  therefore,  situated  in 
the  brain  territory  wo  are  now  considering,  and  irritation  occurring 
therein  is  very  apt  to  occasion  generalized  epileptiform  convulsions. 
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PARALYSES  DUE  TO  LESIONS  OF  THE  CEEEBBLLUM. 

This  subject  is  one  surroandcd  by  ditHculty  and  ancerlaiiity,  partly 
dependcut  upun  the  obscurity  tlmt  still  prevails  cuucorning  the  cxacl 
futictioQS  of  the  cerebellum,  and  partly  because  of  the  situation  and 
ftnatomical  connections  of  this  organ^  which  are  encU  us  almost  ncces- 
fiArily  to  entail  a  more  than  usual  amount  of  functional  disturbaaco 
of  other  important  and  related  parts  (medulla,  pons,  and  some- 
times of  central  ganglia,  if  there  be  impeded  return  of  blood  there- 
from) when  lesions  or  new  growths  occur  within  the  substanco  of 
the  cerobellnm.  Thus  it  happens  that  the  '  indirect '  symptoms  due  to 
lesions  in  the  cerebellam,  are  ofteannmerous,  variable,  and  obtrusive — 
generally  masking  the  '  direct '  symptoms,  which  are  themselves  mostly 
ragae  and  ill-defined  in  their  nature. 

Whilst  it  seems  clear  that  the  cerebellum  has  no  iadepeude  Dt 

function  cither  in  tbo  direction  of  motility  or  of  mental  activity,  we 

may  also  pretty  safely  afHrm  that  it  is  much  more  intimately  concerned 

ith  the  production  of  bodily  movements  than  with  the  evolution  of 

cntal  phenomena. 

The  anatomical  distinctness  of  the  cerebellum  from  the  larger  brain 
and  other  parts  of  the  nervous  system  is  more  apparent  than  real.  Its 
roote,  or  *  peduncles,'  penetrate  into  the  cerebral  hemispheres,  into  the 
pons,  and  also  into  the  spinal  cord  through  the  medium  of  the  medulla 
oblongata.  The  cerebellum  is,  as  it  were,  an  outgrowth  from  these 
•GTeral  parts,  and  just  as  there  is  an  anatomical  interblending  between 
_  it  and  them,  so  must  there  be  a  community  of  action  in  the  bringing 
^HilKrat  of  certain  physiological  results. 

^B  Tliat  there  is  an  habitual  community  of  action  between  the  cere- 
^^bellum  and  the  spinal  cord  is  certain;  xmd  the  fact  that  an  intimate 
^MkiDctioDal  relationship  exists  between  the  cerebrum  and  the  ceroboUum 
" i»  ahown  by  the  circumstance  that  atrophy  of  one  cerebral  hemisphere 
(especially  when  it  occurs  in  early  life)  entails  a  sequential  atrophy 
of  the  opposite  lateral  lobe  of  the  oerobellam.  The 
consideration  of  certain  well  known  facts  which  need  not  hero  be 
epv-«:*ifieii  (see  '  The  Brain  as  an  Organ  of  Mind,'  p.  507),  make  it 
pUin  that  the  action  of  the  cerebrum  is  primary,  while  that  of  the 
serebeliam  is  secondary  or  subordinate,  in  the  performance  of  those 
nclions  in  which  they  arc  both  concerned. 

If,  however,  tlie  cerebellum  acts  as  an  abettor  of  the  cerebrum,  and 

the  two  together  act  upon,  or  through,  the  spinal  cord,  we  ought  to 

nil  that  injuries  of  the  cerebellum — in  the  absence  of  all  disturbing 
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causes — display  themselves  not  so  mudi  by  the  lack  of  certain  powers 
or  faculties  as  by  some  diminution  in  the  perfection  with  which  they 
are  exercised.  Partial  effects  of  this  kind  may,  however,  easily 
escape  detection  when  slightly  marked  ;  and  the  precise  amount  of 
snob  defect  in  any  given  case  can  only  be  estimated  with  difficulty. 

This,  then,  is  one  cause  for  tlie  difficulty  that  has  been  so  long  felt 
in  arriving  at  any  detinile  and  certain  knowledge  concerning  the  fanc- 
tiouR  of  the  cerebellum.  Anotlier  reaf;on  is  to  he  found  in  the  fact 
that  the  Mtuation  and  connections  of  the  organ  are  rcry  unfavourable 
for  the  elucidation  of  its  functions  by  means  of  experiments  ujwn  the 
lower  animals.  The  loss  of  blood  and  phock  from  the  operation  are 
mostly  severe  before  the  cerebellum  can  be  uncovered.  And  when  to 
this  disturbing  cause,  we  add  the  fact  that  no  attempt  can  be  mad«  to 
remove  the  organ  witliout  irritating  most  excitable  and  important 
parts  of  the  nervous  system  to  which  it  is  adjacent,  it  must  be  clear 
that  the  difficalties  and  risks  besetting  this  mode  of  investigatiou  are 
extreme.  The  animals  experimented  upon  have  generally  died  heforo 
they  have  recovered  from  the  shock  of  the  opfration,  or,  if  not  quite 
so  soot),  at  all  events  before  the  efl'ects  of  irritntiun  of  adjacent  pBrt« 
have  had  time  to  subside.  One  exception  to  this  common  order  of 
events  has  of  late  been  recorded  by  Luciani,  and  reference  has  been 
made  in  another  section  (p.  226)  to  certain  important  facts  which  his 
observations  have  made  known. 


^vw"*; 
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A  third  reason  for  the  bflckward  stale  of  our  knowledge  both  cou- 
crming  the  functions  of  the  cerebclluoi,  and  the  bigns  and  s^^mptoms 
produced  by  disease  in  ite  eubstance,  is  to  be  found  in  the  fact  tliat 
the  experiments  natnrallT  made  by  disease  of  this  organ  also  speak  to 
us  in  a  vague  or  clso  in  a  confused  manner,  owing  to  the  frequent 
c«Dt«nporaneon8  interference  vith  the  functions  of  other  important 
anatomically  related  parts.  Shut  in,  as  it  is,  within  the  narrow  limits 
formed  by  the  comparatively  unyielding  tentorium  and  the  occipital 
bone,  in  company  with  Ihe  pons  and  bulb,  injuries  of  the  cercbellnm 
are  especially  apt  to  compress  or  irritate  one  or  other  of  these  parts — 
to  Bay  nothing  of  additional  disturbing  influences  which  may  be  exerted 
in  the  cerebral  hemispheres  through  the  fibres  of  the  superior  cere- 
bellar peduncles. 

Another  cause  of  complication  is,  moreover,  apt  to  present  itself  in 
tome  cases.  Alterations  in  the  bulk  of  the  cerebellum  (and  especially 
taiuunrs  in  its  middle  lobe)  may  occosiou  more  or  less  impediment  to 
the  proper  emptying  of  the  contents  of  the  Teins  of  Galen  into  tlia 
straight  sinus,  and  may  thus  disturb  the  nutrition  and  functional 
activity  of  thoHe  )ui]x)rtant  central  ganglionic  structure.*!  of  the  broip 
whose  rcnouR  outflow  takes  this  direction.  Subsequently,  in  such  a 
ca«e,  the  functions  of  the  brain  will  be  still  more  widely  interfered  with, 
when  well-marked  dropsy  of  the  ventricles  hat)  bocume  eslablislied. 

The  different  modes  of  operation  of  tliese  disturbing  influences  are, 
of  course,  very  various  in  individual  cases  of  cerebellar  disciir^o.  owing 
to  the  different  single  or  combined  causes  of  complication  that  may 
chance  to  come  into  operation  in  this  or  that  case.  Ifence  it  is  that 
we  have  such  very  considerable  diversity  iu  the  symptoms  presented 
by  different  cases  of  distaae  uf  the  cerebellum.  For  the  same  reasons, 
we  are  often  unable  to  say  at  all  positively  which  of  the  symptoms  are 
referable  directly  to  destniclion  or  to  irritation  of  the  cerebellar  sub- 
stance, and  which  to  secondary  or  indirect  efl'ects  of  the  lesions  iu 
<)ae8tion  upon  adjacent  or  related  parts.  We  cannot  positively  decide 
this  point  even  with  reference  to  the  hemiplegia  which  so  frequently 
occurs  in  association  with  lesions  in  one  lateral  lobe  of  the  cerebellum. 
But  although  some  uncertainty  still  exists,  the  balance  of  cridence 
points  strongly  to  the  conclusion  that  the  more  or  less  complete 
|»ra]yBtB  of  the  opposite  side  of  the  body  often  met  with  in  these  cases 

ia  au  *  indirect'  result  of  injury  to  one  lateral  lobe  of  the  cerebellum 

an  eflectj  that  is,  really  induced  by  the  pressure  which  such  lesion 
occasions  upon  the  corresponding  anterior  pyramid  of  the  bulb. 
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This  interpretation  receives  strong  support  from  the  fnct  that  the 
hemiplegia,  where  present,  habitnally  occurs  on  the  side  of  the  body 
opposite  to  that  on  which  the  lesion  exists,  although  we  hare  the  best 
reasons  for  feeling  assured  that  the  functional  ri-lations  of  each  lobe  of 
the  cerebellaui  is  chioHy  with  the  hrtlf  of  the  cord,  and  consetiuently 
with  Iholitnbs,  un  the  corresponding  side  of  the  body.  This  latter 
relation  is  obvious  from  the  fact  that  atrophy  of  one  hemisphere  of  the 
cerebellum  leads  to  atrophy  of  the  opposite  lateral  lol)C  of  the  cere- 
bellum and  also  to  some  atrophy  of  the  opposite  half  of  the  spinal  conl 
in  its  lateral  regions.  We  are  entitled  to  conclude,  therefore,  that  all 
direct  effects  resulting  from  lesions  in  one  lateral  lobe  of  the  uer^ 
helium  would  (so  far  as  they  are  concerned  with  motility)  manifest 
themsrlvcs  principjdly  upon  the  side  of  the  body  corresponding  witli 
the  leeion.     This,  of  course,  is  a  conclusion  of  some  importance. 

On  the  olher  hand,  it  itt  even  more  certain  that  although 
afferent  impreHsions  of  all  kinds  are  conducted  towards  the 
cerebellum  (principally  by  way  of  its  inferior  peduncles),  yet  lesions 
of  this  organ  do  not,  by  destroying  its  tissue,  cause  any  interference 
whatever  with  the  general  or  special  sensibility  of  tho  body.  The 
reason  for  this  seems  clear.  Such  afi'erent  impressions  as  are  con- 
ducted to  tiic  oerebGllum  do  not  directly  evoke  meutal  jdieuomena  or 
in  any  way  reveal  themselves  in  consciousness  ;  they  act  as  un- 
conscious incitors  of  this  or  that  group  of  muscular  mowmeuts, 
capahle  of  being  initiated  and  regulated  by  a  strictly  corresponding 
and  coordinate  outflow  of  cercd)ellar  energy.  In  other  words,  they 
act  as  ingoing  impressions  which  are  related  to  sets  of  movements 
produced  under  th(!  guidauce  of  the  cerobollum,  in  just  the  same  sort 
of  way  that  other  ingoing  impressions  are  related  to  sets  of  movements 
(reflex),  prodtioed  (inder  the  guidance  of  the  spinal  cord.  In  making 
use  of  tins  explanation  I  do  not  wish  to  say  that  the  analogy  can  be 
pushed  too  far,  or  to  express  an  opinion  as  to  the  extent  to  which  in 
tho  performance  of  movements  the  cerebellum  can  be  called  int4> 
action  without  the  concurrent  activity  of  the  cerebrum,  but  merely  to 
point  out  that  an  injury  to  tho  cerebellum  which  should  chance  to 
involve  mainly  such  afferent  fibres,  would  canse  no  diminution 
primarily  in  the  spliero  of  consciousness  (or  in  other  words,  no 
amesthesia  of  any  part  of  the  body),  and  would  produce  only  some 
amount  of  interference  with  the  individual's  power  of  evoking  certniii 
movemeuts. 

How  far  diminished  mental  energy  may,  like  diminished  muscular 
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■energy  be  an  occasional  marked  result  of  disease  of  the  cerebellam  is 
a  moot  point ;  still  it  seems  possible  that  some  such  result  is  at  times 
rightly  to  be  ascribed  to  this  cause  (Luys).  We  call  attention  to  this 
point  in  order  that  future  observers  may  endeavour  to  throw  light 
thereon. 

For  purposes  of  diagnosis  we  have  to  consider  the  existence  or 
absence  of  certain  groups  of  symptoms^  and  for  the  most  part,  as  we 
Lave  previously  had  occasion  to  remark,  irrespective  uf  the  question 
whether  this  or  that  sympton  belongs  to  the  'direct*  or  the  'indirect' 
category. 

Facts  of  importance  co&ceTning  the  blood  supply  of  the  Cerebellum. 

— Very  large  haemorrhages  are  occasionally  met  with  in  tlie  cerebellum^ 
owing  as  Buret  pointed  out  to  the  rupture,  on  either  side,  of  a  large 
branch  of  the  superior  cerebellar  artery  which  supplies  the  grey  nucleus 
^corpus  rhomboidale)  by  its  hilum,  there  breaking  up  into 
radiating  branches  for  the  nourishment  of  this  organ  and  of  the  white 
substance  around.  Rupture  of  this  branch  may  proJuce  an  extravasa- 
tion of  blood  so  large  as  to  occupy  nearly  the  whole  of  the  corres- 
ponding lobe,  or  more  rarely  still  nearly  the  whole  of  the  cerebellum. 
A  rupture  of  one  of  the  radiating  offsets  of  this  branch,  however,  for 
the  most  part  gives  rise  to  a  small  extravasation  contained  within  the 
rhomboidal  body  itself. 

A  biemorrhage  into  the  more  superficial  portions  of  the  cerebellum 
may  partly  involve  white  matter  alone,  and  partly  the  grey  matter  of 
contiguous  leaflets.  Such  hemorrhages  are  comparatively  unim- 
portant owing  to  their  small  size — commonly  varying  between  that 
of  a  pea  and  a  small  almond  in  size. 

The  superior  and  inferior  peduncles  of  the  cerebellum  only  contain 
-vessels  a  little  larger  than  capillaries,  and  are  very  rarely  the  seats  of 
haemorrhage.  The  middle  peduncle  is  supplied  with  larger  vessels, 
derived  almost  exclusively  from  the  middle  cerebellar  artery,  and  here 
larger  extravasations  of  blood  are  also  occasionally  met  with,  which, 
following  a  longitudinal  direction,  separate  the  fibres  of  the  peduncle 
and  may  reach  as  far  as  the  pons. 

The  three  sets  of  vessels  that  ramify  over  the  surface  of  the  cere- 
bellum usually  anastomose  with  one  another  and  with  their  fellows  on 
the  opposite  side.  Occlusion  of  different  groups  of  these  vessels 
occurs  from  time  to  time  (from  thrombosis,  rarely  from  embolism)  and 
may  thus  give  rise  to  foci  of  softening  which  are  extremely  variable 
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in  site  and  Fize,  and  often  voir  ill  defined  in  their  bonndaries.  An 
obliteration  of  the  veBsel  supplying  the  corpus  rhomboidale  on 
one  side,  leading  to  softening  of  that  body,  onght  to  produce  an 
extremely  important  gronping  of  symptoms  (as  yet  nnrecorded)  if  it 
were  to  occur  alone.  Such  softenings,  however,  are  only  too  apt  to 
be  complicated  by  others  in  remaining  territories  of  the  superior 
cerebellar  artery,  as  well  as  in  areas  supplied  by  the  trnnk 
of  Uio  posterior  cerebral  a  r  t  e  r  y  from  wliicU  it  is  derived, 
and  thus  no  clear  li^dit  would  be  thrown  by  sucb  cafiea  upon  the 
problems  of  regional  diagnosis  in  cerebellar  disease. 

Signs  and  Symptoms  of  Lesions  in  Different  Parts  of  the  Cerebellum. 

I.  Lenions  in  the  I^Uii-ai  Lobt-  of  the  Ctrtbellnm.  Lesions  may 
occur  in  this  region  with  or  without  loss  of  consciousnesdj  according 
as  they  are  sudden  and  extensive  or  the  reverse. 

Severe  pain  in  the  occiput,  or  it  may  be  in  the  frontal  region,  is 
often  complained  of — mostly  paroxysmal  in  character.  Vomiting 
occurs  perhaps  rather  more  frequently  than  with  lesions  in  other 
parts  of  the  brain. 

raralysis  of  the  oppopitc  arm  and  leg,  nsaally  incomplete,  is  very 
often  met  witli,  though  it  is  not  commonly  accompanied  by  much 
tiiminulion  of  sensibility.  The  paralysis  is  apt  to  be  more  marked  in 
the  leg  than  in  the  nmi,  and  it  is  also  generally  absent  from  the  face. 
The  condition  differs,  therefore,  in  both  these  respects  from  the  more 
ordinary  forms  of  hemiplegia,  though  such  a  combination  of  paralysis 
may  likewise  be  produced  by  certain  limited  lesions  of  the  cortex  in 
the  parietal  region  (p.  1281 ),  and  possibly  also  by  lesions  in  particular 
parts  of  the  internal  capsule. 

In  the  rare  cages  in  which  the  face  id  paralysed,  it  may  be  on  the 
aide  of  lesion  (brougiit  about  by  pressure  on  the  facial  nerve},  and  the 
npper  as  well  as  the  lower  part  of  the  face  is  then  found  to  be  affected. 

There  may  or  may  not  be  some  early  rigidity  in  the  paralysed 
limbs  ;  perhaps,  also,  some  trismus,  spasms  about  the  face  or  of  the 
ocular  muscles,  or  marked  rigidity  of  the  mnscles  of  the  back  of  the 
neck  (with  drawing  back  of  the  head). 

There  is  often  a  tendency  to  fall  or  deviate  towards  the  side  of 
lesion,  in  walking. 

Speech  is  generally  not  affected,  and  the  movements  of  the  tongue 
arc  mostly  unimpeded.  In  the  majority  of  cases  also,  deglutition  i& 
not  interfered  with :  but  in  certain  cases  where  there  is  well-  marked 
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pressure  upon  the  balb,  tbere  may  be  dysphagia  as  well  as  some  difii- 
cnlty  in  articulation. 

No  definite  obserrations  hare,  I  believe,  as  yet  been  made  in  cases  of 
this  kind,  as  to  the  relative  teinpcratiirc  of  the  two  Bidci^  of  the  body. 

Blindness  may  snpervcne  in  some  cases,  but  principnlly  in  associa- 
tion  witii  tumonrs  in  this  region,  and  as  a  sequence  of  optic  neuritis, 
when  this  condition  gives  place  to  one  of  atrophy, 

Thronghout,  there  is  nsnallynodeliriam  or  mental  impairment.  At 
the  most  there  may  be  some  intellectual  slowness  or  dalness ;  or 
perhaps  more  or  less  drowsinesB,  when  there  is  much  increase  of 
intra-crnnial  pressure.  Towards  the  close,  in  fatal  cases,  coma  often 
tupervenes,  owing  to  an  extension  of  the  lesion  or  to  some  independent 
mischief. 

At  times  the  symptoms  resnlling  from  lesions  in  one  lateral  lobe  of 
the  cerebellum  are  still  less  definite.  There  may  be  no  trace  of  ft 
hemiplegic  condition,  bnt  rather  a  general  muRcular  weakness  of  a 
progressive  character,  associated  with  a  pecuHar,  nnstoady,  and  vacil- 
Iftting  gait  (titabation).  This  gait  is  more  fully  duf^ribed  in  the  next 
aectioQ,  as  it  moRt  frequently  exists  to  a  marked  degree  with  disease 
in  the  middle  lobe  of  the  cerebellum.  The  paresis  is  commonly  more 
marked  in  the  legs  than  in  the  arnia.  Sometimes  the  amount  of 
general  weukness  and  prostration  has  been  extreme,  so  that  the 
patient  has  been  qnite  unable  to  stand  or  even  to  raise  himself  in 


Luions  in  the  Median  Lole  of  the  CerelelUan.  When  a  lesion 
s  in  this  part  of  the  cerebellum,  the  symptoms  produced  are  also 
apt  to  vary  widely — the  differences  being  due  for  the  most  part  to 
differences  in  the  extent  and  degree  of  obruptncss  of  the  lesion,  Aa 
%  nilc,  the  lesions  of  the  most  serious  type  existing  in  this  situation 
ftre  chronic  in  their  mode  of  onset — consisting  principally  of  new 
formations.  Anything  like  a  large  h«emorrbago  or  an  cxtensire 
softening  limited  to  this  region  is  excessively  rare  ;  smaller  lesion  of 
this  typo  may  be  met  with  in  the  middle  lobe  alone,  but  they  give  rise 
to  much  loss  grave  and  definite  symptoms.  A  large  haMuorrhage 
having  its  origin  in  one  of  the  lateral  lobes  may  of  course  extend  so 
le  to  involve  the  middle  lobe ;  and  so,  occasionally,  we  may  have  a 
softening  which  involves  simultaneously  the  middle  and  one  of  the 
lateral  lobes.  In  these  latter  cases  the  grouping  of  symptoms  is  cor- 
respondingly mixed.     Thus  it  happens  that  typical  uncomplicated 
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disease  of  the  middle  lobo  of  the  brain  when  it  can  bo  diagnosed 
carries  with  \l  a  strong  preaainption  that  the  disease  is  a  tumour — 
the  establishment  of  the  regional  diagnosis  goes  far,  indeed,  to  carry 
with  it  a  patbolugiottl  diagnosis. 

Signs  of  Itemipltigia  aro,  as  a  rule,  absent  when  we  hare  to  do  with 
disease  of  the  middle  lobo  of  the  cerebellum,  though  there  is  general 
and  increasing  paresis,  associated  with  the  peculiar  waddling  or  ataxic 
gait  (titubatiou)  well  known  to  be  not  uufrequently  connected  witli 
cerebellar  disease.  The  guit  hae  been  compared  to  that  of  a  drunken 
man,  but  in  some  cases  it  lia^i  seemed  to  mo  closely  to  resemble  that 
of  a  person  who  walks  on  the  deck  of  a  vessel  in  a  rather  rough  sea. 
The  legs  arc  wide  apart  and  the  progression  is  staggering  and  un- 
certain, without  the  spasmodic  movements  or  the  bringing  of  the 
heel  down  with  a  stamp,  such  as  we  look  for  in  posterior  spinal 
sclerosis.  In  cerebellar  utuxy  there  is  the  further  important 
characteristic,  that,  when  standing  still,  closarc  of  the  patient's  eyes 
causes  no  increase  of  unsteadiness  or  tendency  to  reel,  as  it  does  in 
posterior  spinal  sclerosis.  Again,  in  the  cerebellar  afl'cction  there  is 
probably  no  impairment  of  sensibility  of  any  kind — the  exceptions 
to  this  rule  being  very  rare. 

Tliere  may  be  rigidities  of  the  posterior  cervical  muscles  and  also, 
occasionnlly,  of  one  or  more  of  the  limbs.  There  may  also  be  convul- 
sive attacks  from  time  to  lime  in  which  tetanic  spasms  arc  in  excess, 
with  retraction  of  the  head  and  arching  of  the  body   (H.   Jackson). 

The  general  signs  of  tumour  arc  often  extremely  well-marked. 
Sickness  is  more  than  commonly  frequent  and  severe  ;  headache, 
occipital  in  site,  is  often  intense,  though  at  other  times  it  is  felt  most 
in  the  frontal  region ;  optic  neuritis,  again,  is  often  severe  and  not 
unfrequeutly  leads  to  optic  atrophy  and  amaurosis. 

Amaurosis  may  also  possibly  he  induced  in  another  way.  The 
corpora  quadrigemina  and  geniculate  bodies  may  be  actually  invaded 
by  new  growths  involving  the  uii<^dlo  lube  of  the  cerebellum. 

Lesions  of  the  middle  lobo  of  the  cerebellum  are  the  forms  of 
disease  of  this  organ,  in  which,  if  it  occurs  at  all,  excitation  of  the 
genital  organs  Is  met  with — not  so  much  perhaps  from  the  disease  in 
tlie  cerebellar  tissue,  as  owing  to  the  irritation  which  such  disease  may 
set  tip  in  the  posterior  aspect  of  the  bulb.  Symptoms  of  this  type 
have  been  met  with  in  about  one-third  of  the  recorded  cases  of  disease 
of  the  median  lobe  of  the  cerebellum.  Increase  of  sexual  desires  may 
be  experienced,  and  in  male  patients  there  have  been  frequent  ereo- 
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tions  with  or  withont  omission.  No  soch  Bymptoms  are  caused  b^ 
lesion!4  in  the  lateral  lobes. 

Another  symptom  occasionally  met  with  in  diaease  of  the  middle 
lobe  of  the  cerebellum,  is  a  tendency  to  fnll  forwards  where  the  lower 
part  of  this  segment  is  specially  implicated  ;  and,  on  the  other  band,  a 
tendency  to  fall  backwards  when  the  upper  part  of  the  middle  lobe  ia 
iniroUed.     Sometimes  these  signs  arc  well  marked. 

Varied  and  peculiar  oscillatory  movements  of  the  eyeballs  ftllied  to 
those  of  nystagmus  are  sometimes  encountered  in  associatioa 
with  lesions  of  the  middle  lobo  of  the  cerebellum.  They  may  bo 
Tcrtical,  horizontal,  or  oblique  and  are  generally  parallel  (Mackenzie). 
Sometimes  these  moTements  are  observed  only  during  couvulBire 
attiicks ;  but  at  other  times  (and  especially  in  association  with 
rigidities  in  the  cervical  or  other  muscles),  the  eyes  may  be  fixed  in 
one  direction,  or  they  may  present  slight  parallel  oscillatory  more- 
menis. 

Tumours  in  the  middle  lobe  of  the  cerebellum  are  especially  apt  to 
lead  to  ventricular  dropsy  and  perhaps  n  certain  amount  of  central 
softening,  by  causing  more  or  less  impediment  to  the  return  of  blood 
from  the  veins  of  Galen  into  the  straight  sinus,  as  well  as  (according 
to  Mackenzie)  from  obliteration  of  the  communieation  between  the 
thinl  and  fourth  ventricles  and  the  consequent  inability  of  ventricular 
fluid  to  escape  into  the  great  subarachnoid  spaces.  Whore  such 
effects  arc  induced,  and  especially  when  the  patient  ia  a  child, 
chronic  hydrocephalus  is  set  up  and  the  head  soon  begins  to 
enlarge.  No  absolutely  certain  test  of  the  »;uperveulion  of  this  com- 
plication is  to  be  found,  in  such  a  case,  other  than  the  establishment  of 
an  actual  increane  in  the  dimensions  of  the  head ;  hence  in  all 
instances  in  which  a  diagnosis  of  tumour  of  the  middle  lobe  of  the 
cerebellum  is  mode,  it  is  important  carefully  to  measure  the  circum- 
ference and  breadth  of  the  head  at  once,  in  order  to  obtain  data  that 
may  be  of  use,  subsequently,  in  deteran'ning  whether  chronic  hydro- 
CCpbalns  is  being  established  or  not.  Of  coarse  the  gravity  of  the 
symptoms  would  be  distinctly  increased  by  the  springing  np  of  this 
complication  ;  but,  opart  from  the  physical  sign  above  mentioned,  not 
in  a  distinctive  manner — that  is,  not  in  ways  which  might  not  be 
eansed  by  mere  iucreivsc  of  the  original  disease  and  a  consequent 
aagmeiitatiou  of  intro-cranial  pressure. 

3.  Lesions  m   the  Middle   Peduncle  of  the   Cerebellum^      With 
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le«ions  in  this  sitnation  (htemorrliages,  abscesses,  or  tumoars),  there 
is  a  tendency  eimikr  to  that  which  has  been  observed  iu  animals  in 
whom  the  middle  cerebellar  peduuclc  has  been  cut,  for  rotation  to 
occur  round  the  longitudinal  axis  of  the  body.  The  direction  of 
rotation  is  commonly  from  the  sound  towards  the  injured  or  diseased 
side  ;  occnsionally,  for  some  not  fully  explained  reason,  the  rotation 
has  been  noted  in  the  opposite  direction.  In  the  case  of  a  patient 
in  a  partial  apoplectic  state,  or  condition  of  stupor,  this  tendency 
may  manifest  itself  oiily,  by  his  lying  on  the  injured  side  with  the 
head  strongly  turned  in  the  same  direction. 

This  tendency  to  rotation  round  the  longitndinal  axis  of  the  body 
is  commonly  associated  with  a  remarkable  divergence  of  the  eyes. 
The  eye  on  the  injured  or  diseased  side  is  directed  downwards  and 
inwards,  whilst  that  of  the  sound  side  is  turned  as  strongly  upwards 
and  outwards.  They  may  be  motionless  in  these  directions,  or  may 
exhibit  a  certain  amount  of  nystagmus  (Nonat). 

tSimilar  signs  may  be  met  with  where  the  root  of  the  peduncle  is 
implicated  in  the  substance  of  the  lateral  lobe  of  the  ccrebcUam. 
And  iu  these  cases,  generally,  if  any  paresis  is  produced,  it  should  be 
looked  for  on  the  same  and  not  on  the  opposite  side  of  the  body.  The 
phenomena  of  rotation  and  the  paresis  are  best  explained  (Vulpian) 
by  the  supposition  that  there  is  a  cutting  oflf  of  some  motor  stimulus 
from  the  musiclos  of  the  side  of  the  body  corresponding  with  the 
lesion  (with  which  the  corresponding  lobe  of  the  cerebellum  is  in 
relation),  and  consequently  an  unbalanced  action  of  the  muscles  of 
the  sound  side  of  the  body. 

There  is  no  special  tendency  for  isolated  lesions  to  occur  either  in 
the  Upper  or  in  the  Lower  PedttncUs  of  the  cerebellum,  nor  can  any- 
thing de6nlle  be  said  concerning  the  symptomatology  of  lesions  limited 
to  either  of  these  situatious. 
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PARALYSES   OF   BULBAR  ORIGIN. 

PRELIMINARY   REMARKS. 

Althongh  the  Balb  or  Medulla  Oblon<;ata  is  commonly  regarded  as 
m  coiifltitnent  part  of  the  brain,  yet  there  are  many  jiractical  reasoDS 
which  make  it  expedient  to  consider  the  morbid  conditions  of  this 
ficgmcnt  uf  tlic  ccrcbro-spinal  system  in  u  section  altogether  separate. 
Thoug-h  as  a  part  contained  within  the  cranium  it  is  rightly  enough 
regarded  as  a  component  of  the  brain,  yet  it  is  no  less  true  that  it  is 
the  direct  morphological  continuation  of  the  spinal  cord,  and  we 
might,  on  this  account,  with  equal  justice,  refer  to  its  morbid  condi- 
tions in  connection  with  those  of  this  segment  of  the  Dcrroos 
system. 

Bat  reasons  against  either  of  these  courses,  and  in  favour  of  dealing 
with  the  morbid  conditions  of  the  bulb  in  a  section  altogether  apart, 
«re  easily  fonnd.  On  the  whole,  and  especially  from  the  point  of 
Tiew  of  the  mode  in  which  morbid  conditions  affect  it,  the  bulb  is 
certainly  more  closely  related  to  the  spinal  cord  than  it  is  to  the 
brain  ;  on  the  other  hnnJ,  the  mere  fact  that  the  bulb  is  contained 
within  the  cranial  carity,  causes  it  to  be  involved  not  onfrequently  in 
a  secondary  maimer  in  various  coses  of  brain  disease — that  is,  by  the 
extension  of  some  lesion  originating  in  a  contiguous  part  of  the  brain, 
or  by  midoe  pressure  upon  the  bulb  caused  by  certain  intra-cranial 
lesions  (Fig.  77).  Thus,  although,  in  regard  to  its  own  independent 
diseaaes,  the  bulb  is  more  closely  related  to  the  spinal  cord,  it  is,  as  a 
matter  of  fact,  frequently  involved  in  common  with  some  part  of  Uie 
brain.  The  great  intrinsic  importance  of  disease  in  this  particular 
region  of  the  ccrcbro-spinal  system  affords  another  good  reason  for  the 
separate  cousideration  of  its  morbid  conditious. 
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SECONDARY  AFFECTIONS  OF  THE  BULB. 

The  information  that  will  subseqnpntly  be  given,  in  reference  to  the 
signs  and  symptoms  of  disease  of  the  bulb,  must  be  made  use  of  by 
the  practitioner  in  order  to  enable  him  to  diagnose  the  secondary  or 
coincident  involvement  of  tliifi  jiart,  in  cases  where  disease  exists  in 
other  encephalic  regions.  This  secondary  implication  of  the  bulb, 
occurs  more  especially  when  the  pons  is  the  seat  of  hwmorrhage, 
softening,  or  new  growth  ;  or  when  similjir  morbid  processes  in  some 
part  of  the  cerebcllnm  produce  so  much  pressure  upon  the  bulb  as 
distinctly  to  interfere  with  some  of  its  functions ;  or,  finally,  when 
disease  in  some  other  part  of  the  brain  exists  of  such  a  nature  as  to 
lead  to  a  great  excess  of  intra-cranial  pressure,  which  tells  open  the 
functions  of  the  medulla  as  well  as  upon  those  of  other  parts.  In 
some  of  these  latter  cases,  ns  in  large  intraventricular  haemorrhages 
when  blood  passes  from  the  third  into  the  fourth  ventricle,  the 
bulb  niAy  be  directly  compressed,  and  death  is  apt  to  be  speedily 
brought  about. 

It  must,  of  course,  be  fully  understood  that  in  other  cases,  disease- 
processes  become  conimunicuted  to  the  bulb  from  tlie  spinal  cord, 
as  in  LBndi7's  paralysis,  in  amyotrophic  lateral  sclerosis,  etc.  ;  and 
that,  in  otlicr  instances  siill.  morbid  changes  may  spring  up  coinci- 
duntly  in  the  bnlb  and  in  tbe  spinal  cord ;  or  even  in  the  cerebrum,  the 
bulb,  and  the  spinal  cord — na  in  certain  coses  of  disseminated  cerebro- 
spinal sclerosis. 

PRIMARY    AFFECTIONS    OF    THE    BULB. 

Hero  wc  shall  deal  only  with  morbid  processes  that  originate  in 
the  bulb  itself,  and  with  the  morbid  signs  and  symptoms  to  which 
they  give  rise. 

The  anatomical  limits  of  the  bulb  correspond  with  the  decassatioa 
of  the  pyramids  and  roots  of  the  first  cervical  nerve  fibres  below,  and 
with  the  lower  border  of  the  pons  above  ;  while,  posteriorly,  its 
npper  boundary  will  be  the  upper  striie  medullares  which  cross 
the  fioor  of  the  fourth  ventricle.  The  upper  half  of  the  floor  of  this 
ventricle  we  have,  for  convenience  sake,  described  as  part  of  the  pons 
— a  proceeding  also  warranted  by  the  fact  Uiat  the  grey  nuclei 
included  in  this  npper  part  of  the  fourth  ventricle  are  supplied  by 
the  meiiian  vcissela  of  the  jwns.  Erb  has  adopted  the  oppot^ite 
course,  and  described  the  whole  of  the  floor  of  the  fourth  ventricle  as 
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Fig.  79.  Diaobamatic  tixw  or  the  Postkbiob  surface  of  thb  Mrdulu,  ob 
Floor  ov  tbi  Fourth  Vintriclk,  suowino  thb  krlatitk  ponxioys  or 
Dir»RXMTNiiiTi  NcrcLU  [afUrSrb]. 

The  left  half  of  (be  fl^re  repreaenta : — Cn,  fuoiculua  cuoeatue,  and  g,  funiculus 
fracilift  ;  O,  Ob«x  ;  tp,  nucleus  of  tbe  »pinal  uccffsoiy;  p,  oucleus  of  the  pneumo- 
(Ketric  :  R,  rcettforoi  body  ;  Xir«  nucleus  of  the  h^po^jloHiil ;  (,  funiculus  teres ; 
M,  DDcleos  of  the  acoueticus;  n%,  suite  medullares;  1,  2,  3,  middle,  superior  uid 
lofrrior  cerebellar  peduncles.  /,  forea  antetior;  4,  eminentia  teres  (genu  nenri 
facialis} ;  S,  locus  coeruleus. 

Tbe  ri^bi  half  of  tbe  ft^re  reprejenta  the  nerve  nuclei  diaTranimatic&lly: — V, 
roottur  tngemina)  nucleus ;  V ',  median,  and  V,  inferior  acuRnry  trigeminal  nuclei ; 
VI,  nurlcuM  of  abducens;  VII,  facial  nucleus;  VIJI,  posterior  median  acoustic 
oocleus;  VllT,  anterior  mediao;  Vlir,  posterior  lateral;  VIIl"',  anterior  lateral 
ftconstic  Dudet  ;  IX,  gloeao^pbaryngesl  nucleus;  X.  XI,  XII,  nuclei  of  vagus, 
niiiial  accessory,  and  hypcfflosanl  npTves  respectively.  Tlie  Koman  numerals  at 
tM  sida  of  tb«  figure  from  V  to  Xi  r^reaent  Iba  corresponding  oerre  roots. 

a  part  of  the  bulb.     But  for  mere  dln^ostic  purposes,  it  would  seem 
that  the  course  here  ailopted  is  the  best. 

We  shall  elsewhere,  in  part,  and  in  an  incidental  wny,  have  to  con- 
sider this  satue  subject.  That  is,  in  dealing  with  the  diagnostic 
MSpect  of  morbid  conditions  afTccting  the  different  Cranial  Nerrcs,  wo 
shall  haTe  to  refer  to  bulbar  affections  in  which  the  nuclei  of  one  or 
other  of  these  nerves  are  involved.  A  reference  to  Figs.  79,  80  will 
show  that  some  of  the  noclei  of  the  cranial  nerves  aru  situated  only 
in  part  within  the  confines  of  the  bulb  — snob  as  the  inferior  sensory 
nticlous  of  the  trigeminus,  the  nucleus  of  tbe  auditory,  a  lower  facial 
noelous,  and  the  nucleus  of  the  spinal  accessory  ;  while,  on  the  other 
hand,  sotne  of  them  are  situated  wholly  within  the  confines  of  the 
bulb,  such  as  the  nuclei  of  the  glosso  pharyngeal,  of  the  pneumo- 
gastric,  and  of  the  hypoglossal.      For  &n  acconut  of  the  full  effects 
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FlO.  80.      T&INSPABBNT  UTKtUL  TIBW  OF  TVB  MbSVLI.A,8B0WI90  DIA0RftX4T1C4U.T 
THE  RKLATIVB  POSITIONS  OP  THS  MOST  IMPaBTANT  NbRTB  NCCLEI  [ikftcr  ErbJ. 

The  right  half  of  the  Medulla  seen  from  the  surface  of  section  ;  the  ports  that  lie 
closer  to  this  Burfaco  are  most  deeply  shaded. 

Py,  pyramidal  tract ;  Py,  Kr,  decussattoD  of  pyramids.  O,  olivary  body  ;  Os, 
superior  oUfary  body;  V,  motor,  V,  middle  BCDSory.V.  inferior  sensory  cucleui 
of  TrigemiDua;  VI,  nucleuB  of  abducens;  Gf,  genu  facialis  nerri ;  VII,  oudeus 
facialu;  VIII.  posterior  median  acoustic  nucleus ;  IX.  glomo  pharynijeal  nucleus; 
X I  nucleus  of  Vagus;  XI,  nucleus  of  the  accesBorius ;  XII,  hypoglossal  noclens; 
Ks.  nucleus  of  the  funiculuB  gracilis;  Rv,  trlgemiuus  root;  BVI,  root  ot  tba 
abducens ;  RVII,  root  of  the  facialis. 


onsiiing  from  Uie  paralysis  of  these  several  nerves  reference  must  be 
made  to  the  subsequent  part  (Fart  III.)  of  this  work. 
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.  PATHOLOGICAL    DIAGNOSIS. 

GENERAL      CONSIDERATIONS       CONCERNING      THE 

SEVERAL   CONDITIONS    WHICH    CAUSE    PARALYSES 

OF  BULBAR   ORIGIN. 

We  here  enanicrate,  ant]  shall  have  something  to  eay  concerning, 
the  several  conses  of  paralyses  of  bulbar  origin,  though  it  is  difficult 
lo  state  in  any  precise  vay  their  order  of  Dumcrical  frequency. 

A. — Tbauhatic   Causes. 

B. — Ruptures  op  Bloodvessels  withix  tbb  substanob  of  tub 

Bo  LB. 

C, — Occlusions  op  Bloodvessels  supplying  the  Bulb   (leading 

to  foci  of  Sof  te  n  in  g). 
D. — Chbomic  kenikoitis. 

£. TUMOUUS  ORIQINATINU   IN  TBB  BuLD  OU  ITS  MbNCSOBS. 

F. — Disseminated   sclerosis. 

O. DBOEyEBATlVB  CBABOS8   IN  MOTOR  OANOLION     CELLS  (L&bio- 

gloss 0-1  aryngcal    paralysis). 

The  changes  wc  hare  mentioned  above  are  those  most  likely  to 
occur  M  actual  organic  causes  of  paralyses  of  bulbar  origiu. 

Cases  are,  of  course,  by  no  means  unfrequently  met  with  in  which 
there  is  a  marked  impairment  of  this  or  that  function  of  the  medulla 
oblongata,  or  of  some  small  groups  of  such  functions,  in  which  from  the 
shifting  nature  of  the  signs  and  symptoms^  and  the  fitfulness  of  their 
manifestation f  together  with  other  peculiarities,  we  are  compelled  to 
come  to  the  conclusion  that  tbcy  are  due  to  functional  rather  tban  to 
Atructural  disease  of  the  bulb.  We  generally  come  to  such  a  diagnosis 
here,  as  in  other  similar  caseA,  by  way  of  exclusion — we  arrive  at  the 
opinion,  that  is,  that  the  sum-total  of  signs  and  symptoms  pre- 
tented,  their  variability,  together  with  the  history  of  the  patient 
generally,  is  not  compatible  with  the  notion  that  the  bulb  can  be 
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the   B^at  of  either   one  of  the  recognizable  morbid  changes  above 
eniimcrntcd. 

A  loose  nomenclatorc  has  obtained  considerable  currencj  during 
recent  years,  seeing  that  one  of  the  several  forms  of  paruljsis  of 
bulbar  origin  (labio-glosBO-larjngeal  paralysis),  which,  for  the  sake  of 
breyity,  was  named  by  Wachsmuth  *  progrcssire  bulbar  paralysis,'  ]» 
only  too  frequently  referred  to  in  this  country  merely  as  •  bulbar 
paralysis' — which  is  an  absurdly  exclusive  designation  for  this  disease, 
seeing  that  instead  of  one,  there  are  many  different  forms  or  com- 
binations of  bulbar  paralysis  due  to  organic  changes  of  this  or  that 
variety. 

A.    TRAUMATISMS. 

Severe  blows  on  the  head  causing  sudden  death  arc  at  times  asso- 
ciated with  contusion  of,  or  punctiform  htcmorrhages  into,  the  bulb 
(Daretand  Wcstphall).  In  some  other  cases  where  blows  on  the  head 
have  been  received,  which  have  not  provwl  fatal,  diabetes  or  polyuria 
has»  ftft^r  a  time,  resulted.  These  conditions  may  have  been  due  to 
changes  of  some  kind  in  the  fourth  ventricle,  caused  or  initiated  by 
the  traumatism. 

Ill  Komc  cases  of  falls  upon  the  head,  or  in  the  case  of  sadden  twisls 
or  strains  of  the  head  and  neck,  there  may  be  fracture  or  dislocation 
of  the  atlas  and  of  the  axis,  attended  by  a  crushing  pressure  upon  the 
bulb,  Irading  to  instant  death  owing  to  the  arrest  of  the  circulation  and 
respiration  produced  by  shock  or  damage  to  the  corresponding  centres. 
In  cases  whore  disease  of  these  vertebrai  has  pre-existed,  such  fractures 
or  dislocations  have  occasionally  been  brought  about  by  the  most  trivial 
strains  or  blows  (OUivier), 

Crushing  lesions  of  the  medulla  are  commonly  due  to  one  or  other 
of  the  following  causes  : — dislocation  of  the  cranium  from  the  atlas, 
or  of  the  atlas  from  the  axis  (the  odontoid  process  slipping  out  from 
its  ligament)  ;  or  from  fracture  of  the  occipital  bone  (with  displace- 
ment), or  fracture  of  the  odontoid  process. 


: 


B.    RUPTURES  OF  BLOODVESSELS  WITHIN  THE  BULB. 
Primary  haemorrhages  into  or  upon  the  surface  of  the  bulb  ore 

decidedly  rare  events  when  compared  with  the  comparative  frequency 
with  which  such  a  pathological  accident  occurs  within  the  pons  and 
oilier  parts  of  the  cerebral  hemispheres.  Hremorrhages  into  the  spinal 
cord  are  also  rare,  though  perhaps  not  so  raru  as  they  arc  within  the 

bulb. 
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In  some  cases  an  vxtraviisation  coiumencini;  la  tho  pons  may  extend 
thence  into  the  cuntignoas  portion  of  the  bulb,  and  the  result  of  such 
ft  le«ion  is  likely  to  bo  speedy  death.  Oulj  a  very  few  cases  of 
primary  hivmorrhage  iuto  the  medulla  have  be^n  recorded  ;  and  though 
Bach  extravasations  have  nearly  always  been  rery  small,  not  macli 
larger  than  a  pea,  they  have  yet  given  rise  to  extremely  serions 
symptoms.  They  are  most  apt  to  occur  in  the  region  of  tho  bulb  con- 
tiguous to  the  pons,  during  severe  straining  efforts,  when  tlie  person 
is  suffering  from  some  violent  emotion,  when  he  is  in  a  state  of 
alcoholic  intoxication,  or  under  the  influence  of  any  other  condition 
which  greatly  increases  tho  tension  upon  the  walls  of  the  blood- 
veswels.  The  part  of  the  bloodvessel  that  actually  gives  way  may  be 
hero,  as  in  other  regions  of  the  brain,  previously  dilated  into  a  small 
miliary  utieurysni. 

C.    OCCLUSION    OP    BLOODVESSELS   WITHIN   THE    BULB 
LEADING  TO  FOCI  OF  SOFTENING. 

A  reference  to  Figs,  7U  and  72  will  bliow  thut  the  balb  dt^rives  its 
blond  suj)ply  exclusively  from  the  vertebral  arteries  and  will  make  plain 
the  manner  in  which  the  branches  of  these  vessels  are  distributed  over 
its  surface  and  through  its  substance. 

Of  the  two  causes  of  vascnlar  occlusion,  Embolism  is  unqncslion- 
ably  the  mrcr  of  the  two.  8lil],  embolism  of  one  of  the  vertebral 
arteries  occurs  at  times,  or  we  may  liave  emnller  emboli  driven  into 
one  or  more  of  the  branches  of  either  of  these  vessels.  The  symp- 
toms produced  will,  of  course,  vary  much  according  as  the  trunk  of 
the  artery  or  this  or  that  branch  becomes  occluded ;  though  in  all 
cases  they  will,  Like  those  caused  by  Lromorrhages,  be  distinguished 
by  their  abrupt  mode  of  onset.  Owing  to  its  mode  of  origin  from 
the  subclavian,  embolism  is  met  with  more  frequently  in  the  left  than 
in  the  right  vertebral  artery  or  its  branches. 

Thrombosis  in  either  vertebral  artery,  or  in  this  or  that  branch,  occurs 
with  decidedly  greater  frequency  than  embolism.  The  symptoms 
*re  equally  variable  according  to  the  site  of  the  occlusion  ;  but  are 
generally  developed  in  the  course  of  hours  or  days,  rather  than 
abraptly.  At  times  the  actual  onset  of  some  symptoms  is  abrupt, 
though  the  condition  goes  on  for  a  while  increasing  in  seventy. 

D.    CHEONIC    MENINGITIS. 
Chronic  meningitis   is  most  likely  to   be  of  syphilitic  origin,  and 
or  may  not  be  associated  with  disease  of  contignous  parts  of  the 
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occipital  bone.  Where  sncli  a  condition  exists,  syiuptoms  are  most 
likely  to  be  caused  by  the  involvement  of  ttio  ruots  of  some  of  the 
nerTea  connected  with  the  surface  of  the  medulla — viz.,  of  the  sixth, 
the  seventh,  the  auditory,  the  glosso-pbaryngeal.the  vagus,  the  spinal 
accessory,  or  the  hypoglossal.  Some  of  these  combinations  are  men- 
tioned, and  the  effects  of  the  involvement  of  this  or  that  nerre  are 
folly  described,  in  the  part  of  this  work  devoted  to  the  consideration  of 
leaions  of  the  Cranial  Nerves.  Kvidence  of  the  involvement  of 
the  roots  of  the  cranial  nerves,  is  founded  in  the  main,  as  there  set 
forth,  upon  the  particular  combinations  of  paralysis  encountered,  which 
may  l>e  only  explicable,  or  most  easily  explicable,  on  the  supposition 
that  disease  exists  in  such  a  site.  Still,  mnltiple  wide-spread  lesions 
might  produce  like  symptoms,  In  some  cases,  and  such  multiple  lesions 
are  very  apt  to  occur  in  syphilis. 

E.    TITMOUItS    OEIGINATING    IN    THE    BITLB    OR    IN    ITS 

MENINGES. 

The  bulb  may  be  involved  by  tumours  originating  in  contiguous 
parts,  such  as  the  pons  or  the  cerebellum,  and  here  a  mixed  symp- 
tomatology is  of  course  produced. 

In  the  case  of  tumours  originating  in  the  bulb  or  its  membranes, 
with  which  we  are  now  specially  concerned,  we  must  in  any  case  be 
guided  towards  such  a  diagnosis,  first  by  the  general  symptoms  indica- 
tive of  tumour,  anch  as  optic  neuritis,  cephalalgia,  sickness  ;  while  for 
the  regional  diagnosis,  wo  must  rely  upon  the  existence  of  such  combi- 
nations of  symptoms  as  are  most  apt  to  occur,  and  such  as  will  be 
cited  in  the  section  devoted  to  this  part  of  our  subjeet.  It  is  possible 
for  a  tumour  to  grow,  even  in  such  a  situation  as  the  bulb,  provided 
it  increases  slowly  and  does  not  attain  any  great  size,  without  pro- 
ducing very  marked  symptoms  (Wilks). 


F.    DISSEMINATED  OR  INSULAR  SCLEROSIS. 

The  bulb  and  the  pons  are  parts  that  are  specially  prone  to  bo 
implicated  in  disseminated  sclerosis.  Occasionally  it  hajipens,  as  ia 
a  case  which  I  have  elsewhere  recorded  (*  Trans,  of  Clin.  Soc'  1884), 
that  the  first  morbid  changes  of  this  type  may  develop  in  the  bulb, 
and  may  for  some  time  be  limited  to  this  region.  The  diagnosis  would 
then  rest,  in  the  main,  between  snch  changes  as  we  are  now  consider- 
ing and  the  existence  of  a  tumour.  The  latter  was  negatived  and 
the  diagnosis  of  disseminated  sclerosis  supported  in  the  case  referred 
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to,  hj  tbe  fact  of  the  absence  of  the  general  STitiptoms  indicatire  of 
tamonr  (optic  neuritis,  headache,  sickness),  together  with  evidence  of 
the  existence  of  a  lesion  capable  of  dissecting  out  contiguous  parts — 
affecting  some  and  wholly  sparing  others,  «.y.,  affecting  both  aaditorj 
nerves  or  nuclei  whilst  spariug  both  facials. 

In  the  large  majoritjr  of  cases  of  disseminated  sclerosis,  the  bnlb  is 
affected  in  common  with  parts  of  the  brain  above,  and  parts  of  the 
spinal  cord  below,  though  the  bulbar  lesions  give  rise  to  some  of  tbo 
most  characteristic  symptoms. 


O.    DEGEKERATIVE  CHANGES  IN  MOTOR  GANGLION  CELLS 
OF  THE  BULB  (LABIO-GLOSSO-LARYNGEAL  PARALYSIS). 

In  this  affection  we  have  to  do  with  changes  in  the  medulla  similar 
in  kind,  and  homologous  in  site,  with  those  which,  when  occurring  in 
the  spinal  cord,  give  rise  to  progressive  muscular  atrophy. 
8onie  regard  the  changes  in  question  as  being  of  a  chronic  inflamma- 
torj  order,  others  believe  that  they  should  rather  be  considered  as 
degenerative  changes  of  a  peculiar  type. 

The  principal  nuclei  that  become  affected  by  these  changes  (which 
Boon  eventuate  in  the  production  of  marked  atrophic  processes  in  the 
ganglion  cell»)  are  thiit  of  the  hypoglossal  (leading  to  paralysis  of  tbo 
tongue  muscles)  and  that  of  the  accessory  portion  of  the  spinal  acces- 
sory (leading  to  paralysis  of  laryngeal  muscles).  In  these  nuclei  the 
changes  above  tuentioned  have  been  clearly  recognized.  But  some 
doubt  is  entertained  as  to  the  precise  part  of  the  facial  nucleus  which 
is  involved  in  this  disease — or,  in  other  words,  as  to  the  precise  part 
or  nucleus  from  which  those  nerve  fibres  arise  that  innervate  the  lip 
masclca.  It  was  suspected  by  Lockhart  Clarke  to  be  a  lower  or 
accessory  nuclens  of  the  facial  nerve,  situated  partly  on  the  inner 
side  and  partly  behind  the  hypoglossal  nuclens  (Fig.  81,  i/,  </",) ;  this, 
though  possibly  correct,  cannot  be  considered  as  settled  at  present. 
It  is  quite  certain  that  the  lips  and  the  tongue  are  closely  related  in 
their  movements  ;  and,  therefore,  it  is  by  no  means  improbable  that 
these  portions  of  the  facial  nuclens,  contiguous  to  that  of  the  hypo- 
Iflossal.  may  be  the  parts  chiefly  concerned  with  the  movements  of  the 
lips.  Tlie  muscles  of  the  palate  and  pharynx  are  also  affected  in  this 
disease.  The  question  whether  a  motor  division  to  the  nucleus  of  the 
glosso-pharyngeal  nerve  exists,  formerly  held  in  donbt,  seems  now  to  bo 
»ott1ed  in  the  affirmative.  This  nucleus  may  become  affected  in  tabio- 
glosso-laryngcal  paralysis,  and  from  it  some  of  the  fibres  aapplying 
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palatine  and  pharrngeal  muscles  may  be  derived,  ihongh  it  seems 
highly  probable  that  otlier  of  the  motor  fibres  ^hich  are  dis- 
tributed with  the  glopso-pharyngeal  nerve  really  proceed  from 
the  spinal  accessory  nucleus,  just  like  those  motor  fibree  that  aro 
distributed  with  the  vagus. 

The  relative  position  of  the  motor  nnclei  whose  disease  is  thus 
supposed  to  be  concerned  with  the  production  of  this  well  marked 
and  important  disease  may  bo  gathered  from  the  following  figure. 


Fio.  81.  Sicnmr  of  thi  Bitlb,  a  littli  bblow  trb  poivt  op  ths  c&lamu  a 
acBiFToaies,  saowtNo  thb  oBom'S  op  cbixs  of  thi  oaar  stnmAXca 
[after  Young  and  Rosa]. 

Rxi,  Fibres  of  origia  nf  the  eleventh  or  Spinal  Accessory  Ncrva. 

xi.  Posterior  nucleus  of  the  eleventh  nerre. 

fi'f  Acceaaory  nuclens  of  the  elorenth  nerve. 

Rxi,  Ftbret  of  orl^iu  of  the  twelfth  or  Hypoglossal  Nerra. 

a,  t,  al,  pl^  Anterior,  internal,  aotGro*latflral,  and  postero-latoral  groups  of  cells 

respectively. 
dA,  Accessory  hypoglossal  nucleus. 
if.  Internal  accessory  facial  nuclei. 
«ft  External  accessory  facial  nucleus. 
C,  Central  canal.    /,  Fasciouins  rotundus. 

The  morbid  aff'(>ction  of  these  nerve  nuclei,  riz.,  of  the  hypoglossal, 
of  part  of  the  facial,  of  the  glosso-pbaryngeal,  and  of  the  spinal 
accessory,  are  the  primary  events  of  the  disease,  and  the  actual 
causes  of  the  diHereiit  fonus  of  paralysis  by  which  the  aialady  is 
characterized. 

We  require  merely  to  mention  here  the  fact  that  the  nerve  fibres 
arising  from  these  nuclei  become  atropiiied,  and  that  there  is  a  con- 
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t  t«ndency  in  the  muscles  to  which  the  nerve  fihrca  are  distri- 
liated  to  undergo  atrophj"  and  degeneration.  It  so  happens,  howerer, 
thai  this  atrophy  becomes  appreciable  to  us  during  life,  if  at  all,  only 
in  the  inuscles  of  the  tongne,  or  more  rarely  still  in  the  lips;  although 
it  may  exist,  it  escapes  notice  in  the  palate,  throat  and  larynx.  But  it 
is  only  in  a  certain  proportion  of  the  cases  that  distinct  diminution  in 
bulk  is  to  be  mode  out  in  the  tongue  on  one  or  both  sides,  and  then 
it  is  generally  associated  with  fibrillary  twitcliinj;;rs.  In  other  cases, 
although  atrophy  of  the  paralysed  niu'.cular  fibres  of  the  tongue 
occurs,  the  loss  of  bulk  is  compensated  by  an  overgrowth  of  connec- 
tive tissue  and  fat  between  the  atrophied  fibres.  The  organ  presents, 
of  course,  a  very  diflVrent  appearance  in  the  two  sets  of  cases  ;  in  the 
former,  it  h  shrivelled  and  more  or  less  wrinkled  ;  while  in  the  latter, 
it  is  large,  flabby,  and  smooth  on  the  surface. 

As  further  elements  in  aid  of  diagnosis,  it  should  be  stated  that  this 
disease  occurs  principally  in  elderly  persona — rarely  in  those  under 
forty — and  that,  in  nearly  one  half  of  the  cases,  it  is  found  to  have 
supervened  in  a  person  who  has  already  been  affected  with  progressive 
Biuscular  atrophy  involving  the  muscles  about  the  sbouKler,  or  those 
of  other  parts  of  the  upper  cxtremitie*.  It  is  a  rare  event  for  labio- 
^lojso-laryngeal  paralysis  to  occur  first,  and  to  be  foUoweil  by  signs  of 
fimgressive  muscular  atrophy  in  other  parts  of  the  body.  It  is  how- 
ever by  no  means  rare  for  labio-glosso-laryngeal  paralysis  to  exist 
alone  up  to  the  end;  in  the  same  way  that  progressive  muscular 
atruphy,  dependent  upon  lesions  in  this  or  that  part  of  the  spinal 
cord,  may  exist  alone,  without  evidence  of  any  Implication  of  the 
motor  nuclei  in  the  bulb. 

These  relations  between  the  two  diseases  will  be  readily  understood 
if  we  bear  in  mind  the  fact  that  they  are  both  of  them  dependent 
Qpon  essentially  the  same  kind  of  morbid  process — the  two  diseases 
Vicing  merely  different  manifestations,  consequent  upon  the  fact  that 
^he  bulb  is  involved  in  labio-glosw-laryngeal  paralysis,  while  different 

rtions  of  the  spinal  cord  are  affected  in  progressive  muscular  atrophy. 
The  morbid  process  may  occur  in  either  part  of  the  cerebro-spinal 
eyf^tem  separately  ;  or  it  may  occur  first  in  one  of  these  regions,  and 
subsequently  show  evidence  of  its  existence  iu  the  other. 

The  combination  of  symptoms  is  ofteu  so  distinct  in  this  slowly 
rogreasive  disease,  that  the  recognition  of  its  nature,  from  a  regional 
oint  of  view,  enables  us  to  decide  at  the  same  time  as  to  the  nature 


362  FABALTSES  OF  BITLBAB  OBIOItT. 

of  the  morbid  process  which  underlies  it — or,  in  other  words,  the 
establishment  of  the  regional  diagnosis,  carries  with  it  the  patho- 
logical diagnosis.  Precisely  the  same  thing  may  be  said  concerning 
progressire  mascular  atrophy  as  an  affection  of  the  spinal  cord.  When 
the  two  conditions  coexist,  the  diagnosis  should  he  made  with  equal 
readiness. 


DIFFERENT  MODES   OP  ONSET. 
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PATHOLOGICAL    DIAGNOSIS. 

CLINICAL  INDICATIONS  FAVOURING  THE  EXISTENCE 
OF  THIS  OR  THAT  CAUSATIVE  CONDITION. 

The  causes  of  paralyses  of  bulbar  origin  just  referred  to  are  diYiaible 
into  two  principal  categories  if  wc  look  to  the  degree  of  rapidity  with 
which,  in  difieront  caHes^  tlio  sigris  and  symptoriia  of  the  several 
diseases  are  developed.  Home  give  rise  to  acatc,  and  others  to 
chronic  disease  of  the  bulb. 


I    CAUSES  OF  ACUTE  BULBAR 
DISEASE. 

Traumatisms. 

Hemorrhages  into  the  Bubsiaace  of 

the  Bulb, 
imbolic  occlusion  of  arteries. 

trombotic  occlusion  of  arteries. 


CAUSES  OF  CHRONIC  BULBAB, 
DISEASE. 

Chronic  Meningitis. 
Tnmours  in  the  Bulb  and  in  its 
Meninges. 

rmbolic  occlusion  of  arteries.  Ditjscminuled  sclerosis, 

irombotic  occlusion  of  arteries.  Degenerative  changes  in  motor 
ganglion  cells  (labio-glosso- 
laryugeal  paralysis). 

Where  tTamnatisma  have  occurred  as  the  causes  of  symptoms  of 
bulbar  pur&lysis,  the  syuiptoms  are  of  absolutely  sudden  onset,  and  wc 
iTe  for  our  guidance  either  the  history  of  some  severe  blow  or  fall, 
^or  else  evidence  of  the  same  presented  by  the  patient's  condition,  or 
by  the  place  and  position  in  which  ho  was  found.  In  another  class  of 
cases,  in  which  dislocation  or  fracture  of  the  atlas  or  of  the  axis  h&a 
occurred,  as  a  result  of  caries  or  other  disease  of  these  vertebrie,  the 
existence  of  the  vertebral  disease  has  generally  been  previously  known 
or  at  least  suspected. 

Iq  the  very  rare  cases  in  whidi  haemorrhage  into  the  bulb  occurs  as 
»  primary  event,  the  onset  of  symptoms  is  also  abrupt,  and  this  abrupt 
onset  becomes  all  the  more  significant  when  it  shows  itself  in  an 
elderly  person,  or  even  in  a  person  over  forty  years  of  age.  AJter 
this  time  of  life,  even  should  a  cardiac  bruit  exist,  embolism  is  an  ex- 
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tremelj  rare  event,  gince  tbo  cause  of  any  coexisting  cardiac  bruit  is 
likely  to  be  lucre  degenerative  tbickeuiugs  of  tbe  valves^  rather  than  ft 
plastic  endocarditis  capable  of  famisbing  embolic  fragments. 

Krcn  a  small  bleeding  into  the  bulb,  when  the  blood  is  ponrod  oat 
quickly  into  such  a  site  as  the  nucleus  of  tbe  vagus,  may  cauhe  sudden 
death  by  arresting  respiration  or  cardiac  action.  In  other  coses,  though 
the  symptoms  may  be  very  grave  at  first,  the  patient  mny,  after  hours 
or  days,  recover  from  this  ])rimiiry  condition  of  shock,  and  be  left  with 
this  or  that  set  of  symptoms  indicntiro  of  a  bulbar  lesion,  such  as  will 
be  noticed  when  speaking  of  tbe  regional  diagnosis.  There  may  be 
produced  in  this  way  an  acute  form  of  labio-glosso-laryngeal 
paralysis,  wilh  or  without  the  nssocintion  of  paresis  of  one  or  more 
limbs,  but  difiVring  further  from  the  ordinary  chronic  afiection  by 
reason  of  its  noii-pi-ogrebsive  character, 

Embolic  occlusions  of  vessels  supplying  the  bulb  are  also  decidedly 
rare.     For  some  intiioatious  of  diagnostic  importance  in  reference  to 

ibolism  of  cerebral  vessels  generally,  reference  gLooM  be  made  to 
ivhat  has  previously  been  said  at  p.  33.  It  is  only  necessary  to  repeat 
here,  as  of  priniary  importance  for  such  a  diagnosis,  tlie  abrupt  appear- 
ance of  cerebral  symptoms  indicative  of  implication  of  the  bulb,  in  a 
child  or  young  person  who  is  the  subject  of  valvular  disease.  It  has 
been  already  mentioned  (p.  357)  that  the  mode  of  origin  of  the  left 
vertebral  from  llie  subclavian  favours  embolism  in  the  territory  of  this 
artery  ratlier  than  In  that  of  its  fellow.  It  is,  further,  worthy  of  note 
that  whether  we  have  to  do  with  embolism  of  the  main  trunk  of  the 
medullary  portion  of  the  vertebral  (an  extremely  rare  event),  or  with 
embolism  of  one  or  other  of  its  branches,  we  should  in  either  of 
those  cases  look  for  unilateral  symptoms — since  it  would  be  an  eveut 
in  the  higliest  degree  improbable  that  embolism  should  occur  simol- 
tatieously  in  the  territories  of  both  vertebral  arteries,  except  in  ibe 
very  rare  cases  of  multiple  cerebral  embolism,  in  which  the  symptoms 
referable  to  a  bulbar  lesion  would^  perhaps,  be  merged  by  the  exiat- 
enoe  of  an  apoplectic  state  or  otherwise  obscured. 

Embolism  from  malignant  or  septic  endocarditis  may,  it  is  trtM, 
occur  in  persons  of  any  age,  simply  bccanso  this  disease  is  not  lika 
plastic  endocarditis  condoed  to  the  first  half  of  life  aud  especially  to 
its  earlier  decades.  Here,  liowever,  tbe  symptoms  of  the  general 
disease  with  its  multiple  manifestations  would  go  far  to  obscure  the 
diagnosis  and  render  embolism  of  bulbar  arteries  (should  it  occur) 
difficult  or  impossible  to  recoguize. 
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Thrombotic  occlnsions  of  viresels  supplying  the  bulb  ore  deoid<?dl7 
more  common  than  those  due  to  embolism  ;  they  are  also  luorc  coDimon 
tbtiu  primary  bmmorrbages  in  this  sitaation.  What  has  been  said 
elsewhere  concerning  the  periods  of  lifo  and  comlitionft  under  ivhich 
thrombosis  is  most  prone  to  occur  in  cerebral  vessels  generally  (p.  30)« 
holds  good  for  the  vessels  of  the  bulb.  It  is  only  needful  to  say  here 
that  no  age  is  exempt  from  the  Hahility  to  such  changes,  although 
they  are  most  frequent  in  the  latter  half  of  life — just  at  the  time,  that 
is,  when  hemorrhages  are  also  moat  likely  to  occur. 

Id  canes  tvherc  the  diagnosis  lies  between  thrombosis  and  hicmorr- 
bage,  it  may  be  said  that,  other  things  equal,  the  younger  the  patient, 
the  more  is  the  chance  that  we  have  to  do  with  thrombosis— especially 
if  the  patient  is  suffering  from,  or  has  recently  recovered  from,  some 
acute  specific  disease.  Again,  as  regards  the  mode  of  onset,  in  the 
case  of  thrombosis  it  is  much  more  apt  to  bo  preceded  by  some  pre- 
monitory symptoms ;  or  if  the  actual  onset  of  serious  symptoms  should 
be  abrupt  in  the  case  of  thrombosis  (as  sometimes  happens),  the 
symptoms  are  then  more  prone  to  go  on  developing  for  a  time  than 
when  we  have  to  do  with  a  case  of  hf^morrhngc. 

The  trunk  itself  of  one  of  the  vertebrals  is  occasionally  the  seat  of 
the  thrombosis,  but  even  here  the  symptoms  may  vary  much  in 
different  cases  according  to  the  situation  in  which  the  thrombus  exists, 
and  whether  or  not  it  cnts  off  the  blood  supply  from  the  anterior  spinal, 
or  from  the  inferior  cerebellar  artery,  or  from  both.  It  has  happened 
in  some  recorded  cases  that  first  one  and  then  the  other  vertebral 
artery  has  become  thrombosed,  with  the  effect  of  ultimately  producing 
symptoms  similar  to  those  due  to  thrombosia  of  the  basilar  artery 
(buffin). 

Where  some  small  branch  only  becomes  affected,  the  symptom**  will, 
of  course,  vary  widely  according  to  the  nature  of  the  vessel  and  the 
particular  nuclei  which  it  snppUes.  Occasionally  minute  foci  of 
softening  may  be  found  scattered  through  the  mednlla,  pons,  and 
other  parte  of  the  brain.  Tliis  was  the  case  in  a  patient  recently  under 
my  care,  in  which  there  was  reason  to  believe  that  the  medulla  was 
the  region  primarily  involved,  since  the  patient  at  firut  presented  ^igns 
of  acute  Ubio-glosso- laryngeal  paralysis.  The  acute  form  of  this 
paralysis  is,  indeed,  most  frequently  caused  by  thrombosis  of  one  of 
the  Tcrt*bral  arteries,  or  else  of  some  one  or  more  of  the  median 
brandies  of  the  anterior  spinal  (see  p.  8(i7),  such  an  event  leading 
snba«qaent]y  to  softening  in  the  territory  of  the  occluded  vessel. 
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Nothing  special  requires  to  be  said  concerning  the  varions  Causes 
of  Chronic  Bulbar  Disease  beyond  what  has  been  already  stated 
(pp.  357-362). 

It  only  remains,  therefore,  to  put  into  brief  tabular  form  the 
principal  inHicalions  by  which  we  are  guided  to  a  pathological 
diagnosis  in  cases  of  bulbar  paralysis. 


ClIKONIC 

Bttlbar 
Disease. 


r 


ACtTTB 
BCLBAB     " 

DlBEASK. 


Tramnatism. 


Hemorrhage. 


Embolism. 


Thromboais. 


Chronic  Uen- 
ingitis. 

Tumour. 


Disseminated 
Sclerosifl. 


condition  ia  which 
diaeoM  of  oervioal 


{ 


Labio-Glosso- 
Laryiigeal. 
Paralysis. 


Previous  blow  or  fall ; 
pationt  is  found. 

PoftBible   evidence  of 
vertebne. 

Abrupt  onset  during  muscular  straitir 
emotion,  etc.,  in  person  over  fifty  yeow  of 
age. 

Perhaps  hypertrophy  of  loft  ventricle,  pulse 
of  high  tenidon,  and  evidence  of  renal  diicase. 

Abrupt  onset  in  child  or  yourg  adults  tfao 
subject  of  vatvalar  disease. 

Symptoms  unilateral,  and  most  likely  re- 
ferable to  left  side  of  bulb. 

Not  abrupt,  or  symptomK  increasing  for  a 
fihort  time.  If  in  young  person,  during  or 
aft<^r  some  acute  disease;  if  in  persou  over  50, 
probably  with  evidence  of  arterial  degenera- 
tion, and  weak,  irregularly-acting  heart. 

Evidence  of  involvement  of  two  or  tliree 
nerve  roots  or  bulb.  Previous  histOT)'  of 
By]>bllis  probable. 

E:cist4*uce  of  genera]  signs  of  tumour,  vix.^ 
cephalalgia,  siokneaa  and  optic  neuritis;  plos 
various  signs  of  bulbar  disea.>te. 

Absence  of  general  signs  of  tumour.  Evi- 
dence of  Rome  dissecting  lesion. 

Common  coincidence  of  spinal,  bulbar,  and 
other  encephalic  s^'mptoms. 

The  couibiuatiou  of  symptoms  indicative  of 
this  disease,  of  progressive  type,  in  a  person 
ovtr  40  years  of  age,  who  may  or  mny  not 
al»o  be  the  subject  of  progressive  muscular 
atrophy. 
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REGIONAL    DIAGNOSIS. 

lostic  Indications  Derivable  from  a  Consideration  of  the  Blood 
Snpply  of  the  Bulh. 

A  reference  to  Figs.  70-72  and  to  the  account  g^ven  of  the  blood 
ipplj  of  the  bulb,  will  sbow  the  extent  to  which  it  is  dependent 
UfKin  tbe  Tertebrals,  and  the  great  iD)portiiuce  of  the  inedian  arteries 
given  off  from  the  principal  branches  of  the  vertebrals,  viz.,  the 
aotorior  spinal  artericB.  It  will  show,  also,  tbat  some  of  the  median 
arteries — f,g,,  those  furnished  to  the  upper  part  of  the  medulla — are 
^ivcn  off  from  the  first  part  of  the  basilar  artery.  These  vessels, 
known  as  the  sub-proln  bernn  tial  arteries  (Fig.  71,  2,2',2'',) 
supply  the  important  uuclei  of  tbe  vagus  and  of  the  glosso-pharyngeal 
nerves. 

For  a  more  detailed  account  of  embolism  and  thrombosis  in  the 
ve«els  of  tbe  bulb,  together  with  references  to  many  cases,  see  Duret 
in  •  Archiv.  de  Pbysiologie/  1673,  p.  109. 

(a).  When  a  thrombosis  exists  in  one  or  other  of  the  vertebral 
artfirieKt  so  situated  as  to  cut  off  the  blood  supply  from  its  anterior 
spinal  branch,  this  entails  a  similar  cutting  off  of  blood  from 
the  corresponding  median  branches,  wliich  supply  the  nuclei  of  origin 
of  the  spinal  accegsory  and  of  the  hypoglossal  as  well  as  tbe  lower 
niidcns  of  the  facial.  Tbe  consequence  is  that  such  a  patliological 
accident  will  give  rise  to  the  symptoms  of  a  labi  o-glosso- 
laryngeal  paralysis  of  acute  origin.  At  tbe  same  time,  there 
may  be  more  or  less  paresis  of  the  limbs  on  the  side  affected.  In  such 
a  caae  aa  this,  although  the  paralysis  of  the  mouth,  of  the  tongue, 
m  well  as  of  the  arch  of  the  palate  and  of  the  larynx  would  be 
utillateral,  still  it  has  been  found  that  complete  aphonia  and  dysphagia 
httTo  been  produced. 

Bat,  owing  to  certain  not  uncommon  vascular  anomalies,  it  may 
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happen  that  tlirombosis  of  one  vertebral  leads  to  a  bilateral  paralysis 
of  the  three  nerrc  nuclei  uborc  mentioned.  This  is  most  likelj  to 
occar  when  thromboeis  or  embolism,  bot  especially  the  former,  in- 
volves the  left  vertebral)  because  it  not  unfrequently  happens  that 
only  one  anterior  spinal  artery  exists,  which  is  then  commonly  girea 
off  from  the  left  vertebral  artery.  In  such  a  case,  the  thrombosis  of 
this  vessel  would  give  rise  to  an  acute,  typically  complete,  labio* 
glos so- laryngeal  parulygia,  in  association  with  some  amount  of  paresia 
of  aH  four  limbs. 

Even  a  small  ha>morrhage  from  one  of  the  median  arteries  of  the 
bulb  that  supplies  blood  to  the  nuclei  of  the  spinal  accessory  or  the 
hypoglossal,  has  also  been  known  to  cause  most  of  the  symptoms  of  a 
labio-glosfto-laryngeal  paralyais  of  abrupt  onset.  At  the  autopsy  oa  ^^1 
a  case  of  this  sort  recorded  by  Comillon,  the  sole  lesion  found  was  ft^^| 
small  extravasation  of  blood,  about  equal  in  volume  to  a  pea  but 
having  a  triangular  Bha{>e.  It  was  situated  in  the  median  line  its 
boao  being  close  upon  the  floor  of  the  fourth  ventricle,  whilst  its  apex 
was  near  the  antero-inferior  aspect  of  the  bulb.  Small  foci  of 
softening  have  also  been  found,  in  other  cases,  having  much  the  same 
size  and  mode  of  distribution. 

(b).  Where  the  first  part  of  the  basilar  artery  becomes  obstructed 
either  by  thrombosis  or  by  embolism^  the  rettult  is  a  cutting  oS  of  the 
blood  supply  from  the  snb-protuberantial  arteries  which 
nourish  the  all  important  nuclei  of  the  pnoamo-gastric  nerves.  If 
this  cutting  ofif  of  the  blood  supply  be  abrupt  and  complete,  or  should  a 
minute  hn-morrtiago  take  place  into  the  substance  of  one  of  the  vagal 
nuclei,  from  rupture  of  one  of  the  sub-protuberantial  arteries — in  either 
case  the  result  may  be  a  sudden  or  at  least  a  rapid  death.  It  is 
especially  whore  this  portion  of  the  basilar  artery  becomes  thrombosed 
that  rapid  death  is  known  to  occur.  In  addition  to  the  cases  cited  by 
Hajem  (*Archiv.  de  Physiologic,'  J868),  the  author  has  recently 
recorded  another  remarkable  example  of  this  class  (*  Trans,  of  Clin. 
6oc.,  1885).  In  these  cases,  there  is  paralysis  of  both  sides  of  the 
body,  face  included,  with  general  flaccidity  of  muscles  throughoat  the 
whole  body  ;  abolition  of  all  reflexes  in  the  lower  extremities;  face, 
pale,  cold  and  clanimv  (possibly  cyanosed)  ;  respirations  often  grtatly 
embarrassed  and  irregular  (of  Cheync- Stokes  type),  or  else  extremely 
rapid  (even  as  high  as  105  per  minute,  with  a  pulse  rate  of  150). 
The  rectal  temperature  soon  after  the  onset  may  sink  as  low  as  94® 
or  95°  F. 
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Signs  and  Symptoms  of  Lesions  in  the  Bnlli. 

Owing  to  tlie  excefUingly  comjtlex  btructural  uud  physiological  re- 
lations of  the  bulb,  the  sjmptomatologj  due  to  lesions  in  it,  is  alto- 
gether nniisnally  subject  to  variation  in  different  cases.  In  dealing 
with  such  a  subject  the  most  useful  course  to  parcue,  will  be  to 
indicate  Bomo  of  tho  most  common  combinations  of  symptoms*  upon 
the  existence  of  which  we  shoulJ  be  warranted  in  arriving  at  the 
diagnoHs  that  a  lesion  exists  in  the  bulb;  mentioning,  also^  some  of 
the  rarer  symptoms  that  may  at  times  be  met  with. 

TJie  reproduction  here  of  certain  diagrams  and  figures  illustrating 
the  structure  of  the  bulb,  will  eervo  t\yo  purposes.  First,  it  will  enable 
the  student  or  practitioner  more  clearly  to  comprehend  than  he  might 
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Pio.  83.    DuoRAM  or  thv  cbibp  teacts  ih  th>  Bulb  [after  Erbji 

llie   formalio  reticularis   »  reprfMnt^d  t>y  ebadlog. 

Ol,  OliTftry  body.    V.  Anterior  8.  latf  ral,  and  H,  posterior  spinal  faulcuU. 

Py.  Pymmidat  tract,  diTidiag  below  Into  a,  pyramidn-anterinr  and  6^  pyramfdo- 
la(«ra)  tracta  /',  Remainder  oi  aut«rior  columu.  c,  Beasaiodcr  of  lattral  column. 
r-#.  Direct  (UUral)  cerebellar  tract. 

/,  Focicults  gracilis  ;  and  /',  ducJcub  of  the  sanie. 

f,  Kunloulis  cumatufl  ;  and  ^^  oucleuji  of  th^  Mine. 
xJ^  lufemal  fwciculus  of  the  lower  cerebellar  p^duode. 
P.ce..  External  fasciculus  of  the  same. 

Cq.P^  Tract  from  corpora  quHdrigeoiina  to  fonnatio  r«Ucularir. 
C.q.0.,  Tract  from  olivary  body  to  corpora  quadrigemiaa. 
Thai.    Tract  to  the  thalamus  opticus. 

'ft  H 
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otherwise  do,  the  reason  of  the  combinations  referred  to ;  and 
secoDdly,  a  referciico  to  tbem,  as  well  aa  to  Figs.  73  and  103,  may 
assist  in  the  iDtcTprotation  of  oUicr  unspecified  combinations  of  symp- 
toms (wbicli  maj  be  extremely  varied),  due  to  small  lesions  in  this  or 
that  part  of  the  balb — either  superficial  or  within  iu  sabatancc. 

Labio-gloMo-latyngeal  paralyaia  is  not  only  one  of  the  commonest 
bat  also  one  of  the  most  distinctive  of  bulbar  a^ections.  A  brief  rl^ume 
of  its  clinicai  characturistics,  may  well,  therefore,  take  the  first  place 
as  an  indication  of  typical  symptoms  pointing  to  diseaae  of  the  bulb. 

The  earliest  signs  are  commonly  de[>endent  u(K>n  a  commencing 
paralysis  of  the  tongue.  Articulation  becomes  indistinct,  ospeeialljr 
owing  to  the  imperfect  utterance  of  dental  and  palatine  sounds  in  the 
production  of  which  the  tongue  is  largely  concerned.  Subsequently 
the  lips  become  weak,  and  speech  grows  still  further  indistinct, 
owing  to  the  defective  utterance  of  such  vowel  sounds  as  o  and  oo^  at 
well  as  the  labial  explosives  p  and  b.  After  a  time,  diSiculty  in  arti- 
culation becomes  aggravated  by  paresis  of  the  palate,  with  the  result 
of  giving  a  too  uniform  nu-sal  intonation  to  the  already  very  indistinct 
utterauce.  Meanwhile^  the  power  of  moving  the  tongue  has  become 
less  and  less,  and  some  amount  of  atrophy  of  its  substance  may  have 
declared  itself.  Dt-glnlition  gradually  becomes  more  and  more  im- 
paired, first  from  the  increasing  paralysis  of  the  tongue,*  but  also 
from  the  paresis  which  supervenes  in  the  muscles  of  the  palate  and 
pharynx.  In  later  stages,  the  soft  palate  hangs  motiouless,  so  that, 
during  the  act  of  swallowing,  Ouids  are  apt  to  regurgitate  iuto  the 
nasal  cavities.  Owing  to  paresis  in  the  lower  facial  region,  the  face 
wears  a  blank  expressionless  aspect,  the  lips  are  partially  separated, 
there  is  a  frequent  overflow  of  saliva,  arul  the  jiatient  U  <[uito  unable 
to  whistle.  When  the  laryngeal  muscles  become  paralysed,  the  voice 
becomes  weaker  and  weuker  ;  the  glottis  cnnuot  bo  closed,  and  the 
act  of  coughing  becomes  more  find  more  abortive,  although  uth'mja^ 
of  this  sort  may  frequently  be  excited  by  fluids  or  food  particles 
getting  into  the  larynx.  When  ilefcctive  phonation  is  at  last  added 
to  extreme  diCBculties  in  articulation,  speech  becomes  well  nigh  unin- 
telligible.    Comparatively  early  in  this  disease,  another  sign  may  be 

*  Tbo  asBociat*.'*!  inovcmonta  of  the  tongno  clarinif  dcg^tuiition  thaj  still  be 
preacrvcii  to  Kcmio  extent,  when  power  of  moviitf*  lb©  oi'};An  voluntarily  hna 
beeu  lost.  Accoi-tlin^  tu  Duvul'a  hypoLliCflCu,  lit**  lati«r  uiuvoniuutti,  and  tb(»ft! 
concerned  in  spwcli  p<'nfriiUy,  are  poverned  by  thn  nnrleuft  of  tbe  li j f>>.i^lusiml 
itself,  while  tbo  asfociated  inov«menia  of  the  organ  excited  daring  deu-lutition, 
ar«  guTeruud  ratbor  by  the  acoMflory  aaclensof  tbe  hypogloasal  (Pig.  84,  N'BO* 
(Onuset  ItiSl,  p.  613.) 
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detected  wlicn  sought  for  wliich  is  of  some  diagnostic  importance— 
that  is,  the  absence  of  all  reflex  contraction  when   the  palate  or  the 


Fio.  8S.  OiAOBAX  or  a  sBcriotr  at  thk  lihi  or  joHcnov  amraiN  thb  Bdlb  amd 
THB  Pons  [after  M.  DuralJ. 

P,P,  ADt«rinr  pynmidi.  Pr.Pr,  TniMrerae  fibres  of  the  pons  between  the  leyen 
e(  whicb  masM-s  <>t  ^rey  m\tter  are  irregularly  dUposed. 

MM,MK,  Hoou  ut  ihe  exi«raal  recti  (6th  nerTea).  M,  nucleus  of  thf^  itixth 
Bcnre.  with  whicb  tb«  root  fibres  of  the  faci&t  nerve  oome  ioto  close  relaliun 
(•eeFl;.  80,  nni). 

FT,  fAKiculua  i«rMi  (portion  of  the  loop  of  the  facial  narre). 

Pi,  Inferior  nuclfua  of  Che  f&ciAl  (in  which  the  fjiaciculus  Cere*  takes  it«  origin). 

tiP,  Brad  of  the  posterior  coruu.    T,  Ascending  root  of  the  trigeminus. 

AC,  Urey  substance  of  the  fl>or  of  the  4th  reotricle  (nucleus  of  the  auditory). 

AG.  Kiiot  fibre«  of  the  auditory  nerre. 

OK,GB.  Restiforu  bodies. 


FW.  84.    DuoasM  or  x  sicriow  THROfwiH  trs  mkdlam  poktio  or  rvx  Bcus 

[after  M.  Du»«l]. 

P^.  Antmior  pyT%m\At.  CC,  Floor  of  the  4th  veutricle.  H.  Root  ftbrr*  of  the 
brpoglossal  nerree.  NH»  Xuclftus  of  the  nj'p'>eloft«il ;  X'B',  occwsory  nucl^-us  of 
tm  «m«.  S.  Accessory  (mftor)  nucleus  of  the  mixed  nerre*;  P>,  principal 
r*MM>ryt  nurleuB  of  the  mixwi  ni-rvea  (vagus,  glosao-phoryngeal,  and  spioal 
■OCMSATv).     M,  Root  fibrps  of  the  va^ub. 

KR,  Nucleut  of  the  rMriform  bodies.  CP.  Head  of  the  posterior  cviroo. 
T,  AAOcDdinp  root  of  th*  triifp minus.  01,  Olivary  body.  R,  Iot«mal,  and  T,  ex- 
Unyil  grey  nucleus  near  the  olivary  body,    xj,  Raph6. 
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PlQ.  85.     SkCTION   TUUOUUH  TBI]   BCLB  AT  THE  LXTSL   OF   THK  UrPKA  PAAT  OF  TSS 

DBCUKATiON  OF  THB  PTiuuiDs — siLNtioitr  uscuBSATioN  [after  M.  Duval]. 

m  and  />,  antorior  and  po«t«rior  medinD  fissurM. 

CA,  Head  of  the  antenor  corou  ;  C'A',  bnee  of  th«  aot«rior  conia  (oucleua  of  tbft 
hrpoglosaal  nerve);  H,  root  fibres  of  the  hypogloua).  CP,  Posterior  coma. 
IIB,  Nucleofl  of  the  reatiform  bodj.  PP',  Auierlor  pyramids.  HV,  Nudoiu  of 
tbe  posterior  pyramid. 

1^,3.  Antero-iuteroal,  lateral,  and  posterior  columns  of  the  Bulb.  7^,  Fibres 
iMUing  from  ibe  posterior  columns  and  decuuating  in  *x. 


Pio.  86.    Sbction  thbovoh  tbb  lswcb  pabt  of  the  Bnui  at  ibb  letsl  of  tbm 
DiccraaATioN  OF  THB  pYHAHiDS — MOTOU  DBCussATiON  [after  M.  DuvalJ. 

l^,3i  Antero-iutemal,  ante ro>la tern  1,  and  posterior  columns.  P,P^  Anterior 
pyramids  docuaeatlng  at  x,  and  oocb  passing  into  the  lateral  column  of  t  he  oppo^to 
side. 

K&,  Anterior  roots  of  nerves.  CA,  Ilfad  of  tbe  anterior  corou,  which  ifi 
separjiled  by  the  decussating  fibres  from  R'A',  the  more  central  portion  of  tbe 
anterior  grey  matter.  BP,  Posterior  roots  of  oerrcB.  CP«  Posterior  corou. 
NP,  Nucleus  of  the  posterior  pyramids. 

m  and  p,  Anterior  and  posterior  median  fissures. 


back  of  tlie  pharynx  is  touched  with  a  feather  or  other  6uital)lc  object; 
at  a  later  stage  of  the  disf-'ase,  a  similar  loss  of  reflex  excitability  may 
be  found  to  exist  in  the  vocal  cords  theuiselves. 

In  the  terminal  stages  of  the  disease  we  may  have  signs  of  iiu[/lica- 
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tion  of  otiicr  nerve  nuclei.  But  tbese  collateral  or  late  results,  aro 
of  comparatively  little  importance  in  regard  to  diagnosis,  although 
respiratory  and  cardiac  troubles  which  are  to  be  enumerated  among 
them,  constitute  all-important  modes  by  which  the  lives  of  such 
patients  are  ultimately  brought  to  a  close. 


• 


Extreme  difBcnlty  or  losa  of  the  power  of  articulatinfc  together  with  some 
difficulty  in  swallowing,  with  or  withoat  soma  amoant  of  paroaia  (bilateral)  of 
limbs,  mny  bo  oooaaioued  bj  87mn]etrioal  bilateral  tcwiuns  in  the  cortex 
of  the  oarobral  hemiephorna,  occupying  the  postorior  extremity  of  the  third 
frontal  and  the  inferior  extremity  of  the  osoending  frontal  convclatiooB 
(Fig.  64) ;  or,  also,  by  thn  double  implication  of  the  efferent  fibres  from  thoM 
conToloiions  when  on  their  way  towards  the  genu  of  the  internal  capaale 
(L^piue).  Bnch  caBcs  may  be  distinguished  by  the  fact  that  thore  is  a  hiBtorf 
of  two  attacks ;  by  the  fact  that  mere  phonation  ia  not  ofTcoted ;  and  also  by 
the  fact  that  the  reflex  moremouts  of  the  palate  and  pharynx,  when  toaohed 
by  some  foreign  bod;,  are  foond  not  to  bo  iotorferod  with.  Uespiration  and 
the  action  of  ttie  heart  are,  also,  not  interfered  with  to  the  extent  that  they 
would  bo  where  we  have  to  do  with  morbid  prooossoa  in  the  bulb. 

Apart  from  the  special  form  of  bulbar  disease  above  referreil  to,  we 
may  also  look  upon  the  following  combination  of  signs  as  strongly 
indicative  of  a  lesion  in  the  bulb,  though  a  somewhat  similar  group- 
ing of  sign^  is  apt  to  be  met  with  in  cases  of  disease  in  the  imme- 
diately contiguuus  brain  territory,  the  pons.  The  mode  of  distm- 
guishiug  between  lesions  in  these  two  sites  will  be  subsequently  dealt 
with.  The  signs  referred  to  are  these  : — More  or  less  marked  dtffi- 
ctiltiee  in  articulation  and  deglutition  associated  with  diminished 
movements  of  the  tongue,  and  marked  impairment  of  rc6cx  contrac- 
tion on  touching  the  palate  or  back  of  the  pharynx  ;  impaired  phon^ 
tioD  aud  diminished  power  of  coughing  ;  an  undue  tendency  to  laugh 
or  cry  on  slight  provocation  ;  an  unnaturally  slow  and  irregular  or  a 
too  frequent  action  of  the  heart ;  unnaturally  slow,  frequent,  or 
irregular  respirations  (possibly  of  the  Cbeyne-Stokes  type)  ;  the 
possible  coexistence  of  diabetes,  polyuria,  or  albuminuria;  no  distinct 
aniesthesia,  but  possibly  bypenesthesia  or  panesthesin  in  different 
{larts  of  the  body  ;  a  blank  expressionless  face  ;  more  or  less  marked 
bilateral  paresis  of  limbs  together  with  partial  paralysis  of  the  trunk 
moscles — though  in  other  cases  the  paralysis  may  be  anilateral,  or  it 
may  principally  afifect  both  lower  extreraitius  ;  the  occasional  existence 
of  early  rigidity  in  the  paralysed  limbs,  with  notable  exaggeration  of 
the  to-4:alled  deep  reflexes  ;   convulsions  or  vomiting  are  occasional 
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symptoms  ;  mi;ntal  power  is  not  ajipreciably  impniret!,  althongh  it 
may  soera  to  b«  by  reason  of  the  marked  diminution  of  emotioual 
control  above  referred  to  ;  and,  finally,  diminished  control  orer  tlie 
sphincters  of  the  bladder  and  rectnm,  where  the  paralysis  is  bilateral. 

The  symptoms  enumerated  above  are  those  which  are  best  known 
to  occnr  in  association  with  bulbar  aJTectionti  of  different  kinds.  It  is 
scarcely  to  be  expected  tliat  all  would  occnr  in  the  same  case;  bnt 
that  different  groups  of  lliom  wonld  be  mot  with  in  different  cases,  the 
precise  combination  of  which  would  vary  in  accordance  with  the  exact 
Bitnation  and  extent  of  the  lesions  existing  in  this  or  that  case. 
Although  the  bulb  is  known  to  contain  the  principal  vaso-raotor 
centres,  yet  clinical  medicine  has  not  hitherto  thrown  atij  definite 
light  npon  the  effectR  prodnced  V)y  their  damage  or  irritation.  The 
bnlh  is  also  in  all  probability  traversed  by  two  sets  of  fibres  emanating 
from  snpposed  'hcnt-regulaLing  centres'  situated  in  the  parit^tal  region 
of  each  hemisphere  (sec  p.  K>8)  ;  these  same  fibres  mu*t  likewise 
traverse  the  pons.  It  might  be  supjiosed,  therefore,  tliat  marked  de- 
pressions or  marked  elevations  of  lemperatnre  might  be  equally  prone 
to  occur  from  lesions  in  the  pons  and  in  the  bulb  ;  yet  it  is  not  so. 
Bach  elevations  and  depressions  of  temperature  are  much  more  fre- 
quently observed  in  association  with  diseases  of  the  pons  than  with 
those  of  the  bulb.  Perhaps  this  seeming  anomaly  may  be  in  great 
part  explained  by  the  greater  absolute  ficquoncy  of  disease  in  tbe 
pons,  especially  of  those  morbid  changes  which  are  cbaracterixed  by 
an  abnipt  onset  (haemorrhages  and  occlusions  of  vessels),  and  which 
are  at  the  same  time  of  large  extent — these  being  the  conditions  most 
likely  to  lead  to  such  notable  depressions  or  elevations  of  tempera- 
ture. Nevertheless,  in  some  cases  of  bulljar  disease  an  extreme 
terminal  rise  of  temperature  has  been  noted  (Loydeu,  Erb).  1  haTe 
already  (p.  160)  advanced  some  reasons  fur  believing  that  no  decus- 
sation of  the  vaso-mntor  channels,  or  of  the  fibres  which  influence 
heat  production  throughont  the  body,  takes  place  iu  the  bulb  or  else- 
where; bnt  much  light  is  capable  of  being  thrown  upon  ihis  qnestion 
by  subsequent  careful  clinical  examination  of  patients  suflering  from 
nnilatfral  lesions  in  the  Imlb,  pons,  and  cerebral  peduncles. 

It  sliould  be  borne  in  mind,  that  iu  some  cases  of  unilateral  leaioiis 
of  the  bulb,  we  may  have  to  do  with  paralyses  of  some  one  or  more  of 
tlie  bulbar  nerves,  but  especially  of  the  hypoglossal,  on  the  side  of 
lesion,  together  with  paresis  or  paralysis  of  limbs  (not  of  the  face)  on 
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the  opposite  side  owing  to  an  implication  of  the  anterior  pyramidal 
fibres  above  their  point  of  decussation. 

It  has  been  already  mentioned,  that  there  may  be  a  great  general 
similarity  between  the  symptoms  occasioned  by  disease  in  the  pons  and 
disease  in  the  bulb.  Certain  symptoms  may  be  common  to  both,  such 
as  difficulties  of  a  marked  character  in  articulation  and  deglutition 
associated  with  bilateral  paralysis  more  or  less  complete  in  degree, 
together  with  loss  of  emotional  control ;  on  the  other  hand,  there  are 
often  distinguishing  signs  pointing  to  the  existence  of  a  lesion  in  one 
locality  rather  than  in  the  other.  Some  of  the  principal  differential 
signs  are  these. : — 

The  co-existence  of  marked  difiQcuIty  in  deglutition 
and  in  artioulation,  with  an  extremely  well-marked 
paralysis  of  the  facial  muscles,  either  on  the  opposite  or 
on  the  same  side  as  the  paralysis  of  limbs. 

No  loss  of  phonation  or  paralysis  of  the  palate ; 
preservation  of  its  reflex,  and  of  that  of  the  pharynx. 

Evidence  of  paralysis  of  the  fifth  or  of  the  sixth 
nerves.  The  existence  of  well-marked  sensory  dcfectB 
in  the  paralysed  limbs  or  half  of  the  body. 

Strahismuc,  external  or  internal,  from  paralysis  or 
,  irritation  of  the  sixth  nerve. 

The  coexistence  of  extreme  difficulty  In  articulation 
and  in  deglutition,  with  paresis  involving  the  lower 
facial  muscles  only  (especially  the  orbicularis  oris), 
and  generally  of  a  bilateral  type. 

Often,  loss  or  great  impairment  of  phonation,  with 
paralysis  of  the  palate,  together  with  loss  of  \t»  reflex 
excitability  and  also  of  that  of  the  pharynx. 

Evidence  of  defects  of  hearing  of  centric  type. 

Absence  of  well-marked  sensory  defects  in  the  para- 
lysed limbs. 

Harked  interference  with  the  action  of  the  heart,  or 
disturbance  of  the  respiratory  rhythm. 


Combination  of 

Signs  pointing  to 

a  Lesion  in  the 

Pons. 


Combination  of 
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Bulb. 


PART    III. 

PARALYSES     DUE     TO     LESIONS     OF     THE 
CRANIAL  NERVES. 

PRELIMINARY     REMARKS, 

Umler  this  general  heading  we  propose  to  consider  in  detail  tlio 
facts  of  importance  concerning  paralyses  due  to  lesions  of  each  of  the 
different  craninl  nerves,  whether  the  lesion  rtQects  the  extra-  or  the 
iatra-cc rubral  course  of  the  several  nerve  fibres. 

The  recognition  of  the  signs  of  paralysis  of  this  or  that  oraniAl 
nerve,  or  of  tliis  or  that  group  of  8ucb  nerves,  where  such  signs  are 
present,  is  alnajs  a  matter  of  great  importance,  with  a  view  to  the 
correct  diagnosis  of  the  localisation  and  even  of  the  nature  of  organic 
diseases  of  the  brain. 

It  is  impostsible^  however,  that  this  important  subject  could  be 
adequately  treated  in  the  sections  dealing  with  the  problems  of  Patho- 
logical and  IkOgional  Diagnosis  as  applied  to  Encephalic  Diseases 
generally.  Tiic  ailcmpt  to  do  so  would,  moreover,  have  involved 
much  needless  repetition. 

For  these  reasons  the  whole  subject  is  dealt  with  here  as  a  separate 
part  of  this  work,  in  order  that  reference  may  be  made  to  it  when  any 
detailed  information  is  needed — either  concerning  the  signs  of  paralysis 
of  any  given  cranial  nerve,  or  concerning  the  common  conditions  under 
which  such  paralyses  are  apt  to  be  met  with. 

An  independent  section  is  devoted  to  each  cranial  nerve,  with  the 
one  exception  of  the  motor  nerves  of  the  eyeball,  which,  on  account  of 
their  close  functional  relations,  are  dealt  with  together  in  a  single 
section. 

These  paralyses  due  to  lesions  of  different  cranial  nerves  are  con- 
sidered in  the  following  order  : — 

A. —  Olfactort  Nbrvks. 
B. — Orxio  Nervbs. 
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C. — Third  Nerves. 

FoDBTH   NeavEs. 

Sixth   Nkkvks. 
D. — Fifth   Nkrves. 
E.—  Facial  NKnvKS. 
F. — AuoiToBY  Nbrvbb. 
G. — GLosBo-rHAKYxaRAL  Nebves, 

H. PKBtTMOOAHTniC    NehVES, 

I. — SriN'AL    ACCESMOBT     NkkVES, 

J. — Uypoolossal  NisnvBa. 


Tm.  87.     Pasts  ABOtrr  Bisi  or  Bhain  showing   rklation!!  of  Cr&kial  Ni 
[afirr  AIIph  Tt^oinsi'D].     Nfttur&I  »ixe. 

Oo  Ih'  richt  aidf>  the  convolutions  uf  ihp  Island  of  Kail  htv-  beeo  left,  togtftber 
with  a  small  part  of  th«  aDt*>^or  cerebral  coornlutiODS.  On  i  he  l^'fl  fide  Uwse  hav* 
beeo  removed  by  an  iocuioo  CKriiad  between  tlw  ThaUmus  »Dd  the  CerebnJ 
6»iDi«pb«r». 

I'.Tbe  Olfactory  tract  cut  ihort  sod  lying  io  itf  groove.    II,  Left  Optic  Nenre  ia 
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front  of  the  oommissarp.  II,  The  right  optic  trmct.  Th,  The  cut  sarfftM  of  thfl 
Left  Thalamus.  C,  Inland  of  Reil.  Sy,  Figure  of  Sylvius,  xx,  ADt«rior  perfo- 
nt«d  space.    *and  i,  The  external  and  inlernal  corpus  geDJcuIatum,  teflpoctiTely. 

A,  Pituitary  body,  tc.  Tuber  cioereum  with  the  lofuodibulum.  a,  Ooe  of  Cor- 
pora Albicaatia.  P.Crua cerebri.  /.The  fillet.  Ill,  Third  oerrc.  x,  The  pos- 
terior perfonited  space. 

PV,  rons  Varolii.  V,  Ths  preftter  root  of  the  fifth  nerre ;  x,  its  leeser  or  motor 
root.  VI,  Sixth  nerve.  Vll,  The  facial.  VIII,  The  auditory.  IX,  The  ploaso- 
pharyogea].  X*  the  pneumo-gaslrlc.  XI,  The  epiual  accessory  nerve.  XII,  Th« 
bypogtowal. 

CI,  The  iruboccipttal  or  first  cervical  nerve,  pa.  Pyramid,  o,  OUvo.  rf,  Antfrior 
median  fissure  of  the  cord,  above  which  the  decuMaTi<r>u  of  the  pyramida  id  repra- 
■ented.  ca.  Anterior  column  of  cord,  r,  Lateml  tract  of  bulb  contlnuoua  wiUhJ 
cl,  the  lateral  column  of  the  spinal  oord. 
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Fio.  88.    VrKw  fhom  above  or  thk  NRevBa  or  the    OaniT  akd  otrbb  CsAitut. 
NiBVBs  NEAR  THKiK  POiKTa  OF  sxiT  Vttou  Tu  Skdix  [after  Hiracbfeld  and 

LoTeiil^j. 

I,  Olfactory  tract  paR^og  forwards  Into  the  bulb.  IT,  Optfc  Commissure.  Ill, 
Oculn-motor.  IV.Tr-^chlear  Nervr,  V,  Lirgf?  root  of  the  fifth  nprve  ;  a  small  portion 
of  the  leeser  root  is  seen  below  it.  Vi,  Sixth  nerve.  VII,  Facia!.  VIH,  Auditory. 
IX,  Glosso'pharjngoil.  X,  Foeucno-gaBtric.  XI,  Spinal  accessory.  XII,  Hypo- 
glossal. 

1,  Gasserian  ganglion;  S,  ophthalrric  nerve;  3,  lachrymal  nerve;  4,  frontal;  fi, 
external,  and  6,  intem-il  brunch  n{  the  aupra-nrbital  nerve;  7,  supra-troclilear 
nerve;  8.  nasul  nerve;  P.  ir.s  infra- trochlear  branch  ;  10,  nasal  nerve  passing  through 
the  internal  orbital  cnnul  ;  11,  anterior  deep  temporal  proceeding  from  tiie  baow 
oervc;  12,  middle  deep  remp-iral;  13.  posterior  deep  temporal  arixing  from  the 
masseteric;  14,  origin  of  the  auricuhj  temporal;  15,  great  superficial  petrosal 
nerve. 
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A.-OLFACT0RY  NERVES. 

In  fnnctional  disorders  of  tbe  brain,  especially  in  hysteria,  in  epi- 
lepsy, and  in  insanity,  various  exaltations  or  perrcrsiona  of  tite  sense  of 
Bmell  are  apt  to  be  met  with.  In  hyBturia  exaltations  of  smell  are  by 
no  meims  uncommon.  In  epilepsy  temporary  sabjoctire  sensations  of 
■roellf  and  in  insanity  abiiling  hallucinations  of  smell,  occur  not  un- 
frequently.  8uch  conditions  are,  however,  very  rarely  associatiMl  witli 
paraiysinir  lesions  of  tbe  brain.  In  these  latter  cases,  if  the  sense  of 
amell  is  affected  at  all,  we  have  inostly  to  do  with  diminutions  of  tliis 
flense,  or  with  its  abolition,  on  one  or  on  both  sides  of  the  body 
(Olfactory    A  n  le  s  t  h  e  s  i  a,    or    Anosmia). 

The  student  must  not  make  the  mistake  of  testing  the  degree  of 
integrity  of  this  sense  with  irritating  substances  such  as  ammonia  or 
acetic  acid,  which  may  bo  appreciated  through  tbe  medium  of  the  fifth 
nerve,  butmu&t  apply  first  to  one  nostril  and  then  to  iheothor  some  less 
pnngent  odorous  substance  sncb  as  camphor,  oil  of  cloves,  peppermint 
or  of  lavender,  alternately  with  something  baring  a  less  agreeable  odonr 
each  as  tincture  of  valerian,  sumlul,  or  assafu'iida.  It  munt  be  recol- 
lected, moreover,  that  the  full  appreciation  of  flavours  also  occurs 
through  the  me<lium  of  Ibe  olfactory  nerve.  The  patient  must  be 
ijueslioned,  therefore,  in  referencw  to  his  ability  to  appreciate  flavours. 
This,  indeed,  is  the  side  of  the  defect  commonly  the  most  obvious  to 
bim,  so  that  a  patient  whoso  sense  of  Pmell  is  defective  may  be  aware 
of  a  diminished  power  of  apjircciaiing  flavours  when  he  is  unconscious 
of  the  existence  of  any  loss  of  smell. 

Where,  after  proper  trials,  it  is  found  that  more  or  less  anosmia 
exists  on  one  or  both  tides,  a  certain  ref^eive  most  at  first  be 
maintained  in  regard  to  the  significance  of  this  defect,  owing  to  the 
following  considerations  : —  - 

(1)  In  rare  eases  the  sense  of  smell  is  congenitally  defective.  (2)  In 
eldrrly  persons  it  sometintes  becomes  so  by  rea'ion  of  atrophic  de- 
generations occurring  in  the  olfactory  fibrils.  In  tliis.  as  well  as  in  the 
former  case,  the  defect  is  likely  to  be  biJHtcral,  and  gre'itly  to  diminish 
tbe  power  of  appreciating  flavours.  (.'t|  Any  cunilition  of  the  nostrils 
which  preventa  the  free  access  of  air  In  the  upper  regions  of  the  nasal 
cavity  may  cause  loss  of  smell,  without  necessarily  interfering  with 
the  appreciation  of  flavours,  bt^cause  the  physieal  causes  of  these  latter 
impression-  may  still  make  their  way  from  tbe  ontk  of  the  mouih  and 
pharynx  through  the  posterior  openings  of  tbe  olfactoiy  chambers, 
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even  whenobstructionSf  due  to  naaal  polypi,  for  instance,  nia)' interfere 
with  tbe  act.  of  smelling. 

Again  it  is  important  to  remember  that  some  diminution  of  the 
sense  of  smell  is  npt  to  occur  us  a  consequence  of  disease  of  the  fifth 
as  well  as  of  the  b  c  v  e  ii  1 1i  cranial  nerves. 

Paralysing  lesions  of  the  fifth  nerve  affeet  the  sense  of  smell, 
owing  to  the  fact  that  its  superior  ma.xi11ary  division  supplies  the 
mucous  membrane  of  the  nasal  cavity,  and  when  this  nerve  is  paralysed 
the  mucous  si'creted  becomi's  greatly  diminished  in  quantity  and  viscid 
in  charocter  over  the  olfactory  mucous  membrane,  with  the  effect  of 
notably  diminishing  the  sense  of  smell.  This  defect  is  most  likely  to 
occnr  when  the  fifth  nerve  is  implicated  in  some  part  of  ita  course 
beyond  the  Gasserinu  ganglion.  An  affection  of  the  intra-cerebral 
roots  of  the  fifth  nerve  would  probably  not  at  all  interfere  with  the 
sense  of  smell  (see  p.  384). 

In  peripheral  paralysis  of  the  facial  nerre,  diminution,  rarely 
loss,  of  smell  may  be  entailed  on  the  affected  side,  in  consequence  of 
the  patient's  inability  to  draw  snHlcient  air  into  the  nostril  and  to  direct 
it  towards  the  olfactory  region.  This  cause  may  be  strongly  reinforced 
by  another,  viz,,  the  dryness  of  the  mucous  membrane  of  the  nostril, 
occusionod  by  tlio  fact  of  the  paralysis  of  the  orbicularis  palpebrarmn 
permitting  an  overflow  of  tuars,  rather  ttian  their  passage  into  the  corres- 
ponding nasal  cavity.  It  wonld  seem  that  any  diminution  that  occurs 
in  what  we  may  call  the  passive  exercise  of  the  sense  of  smell  (as,  for 
instance,  in  the  recognition  of  volatile  substancefl)  in  cases  of  facial 
paralysis,  must  be  duo  to  this  latter  cause. 

Pathological  Diagnosis. 

The  sense  of  smell  may  be  impaired  by  blows  and  falls  upon  tbe  head. 
Such  traumatisms  may  tear  the  delicate  olfactory  nerves  away 
from  the  bulb,  with  or  without  the  occurrence  of  fracture  of  the  frontal 
and  ethmoid  bones,  or  they  may  possibly  cause  bruising  of  the  tips  of 
the  temporo-sphenoidal  lobes  (see  p.  264). 

The  sense  of  smell  may  also  be  impaired  or  destroyed,  on  one  side  or 
on  both,  by  disease  involving  the  bulbs  and  olfactory  tracts,  mostly 
by  pressure  or  by  extension  of  lesions  from  contiguous  parts.  In 
cases  of  thrombosis  or  embolism  of  the  anterior  cerebral 
artery  the  olfactory  bulb  and  tract  may,  in  common  with  other  parts 
within  this  vascular  territory,  undergo  aprocessof  ischsemic  softening. 
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Again,  as  Prerost  has  shown,  an  independent  degeneration  followed 
by  atropliy  may  sometimes  inrolve  tbe  olfactory  bulbs. 

The  morbid  processes  apt  to  inTolrc  tlie  olfactory  bulbs  and  tracts 
eecumlnrily,  are  tunioars  originating  in  the  brain  or  the  meninges 
near  tbeni^  growths  extending  inwards  from  the  orbital  cavity,  or 
exostoses  springing  from  the  orbital  plates.  They  may  also  be  impli- 
cated by  a  contiguous  meningitis,  with  or  without  the  association  of 
cark'r.  Again,  a  large  abscess  or  new  growth,  situated  in  tlie  frontal 
or  anterior  part  of  the  parietal  region,  may  cansc  so  much  downward 
Bwelling  of  the  brain  substance  and  increase  of  pressure,  as  to  make  tbe 
anlcriur  uiurgin  of  the  sella  turcica  deeply  Indent  the  posterior  and 
internal  parts  of  the  orbital  lobes,  the  indentation  extending  com- 
pletely across  tbe  hinder  extremities  of  the  olfactory  tract«,  in  such 
m  way  as  necessarily  to  obliterate  alt  fuDctiona!  activity.  Some  years 
ago  I  saw  a  remarkable  instance  of  this  kind  of  damage  occasioned  by 
a  large  tumour  in  the  anterior  part  of  the  right  cerebral  hemisphere. 

In  the  case  of  a  tumour  growing  from  the  eyeball  or  any  part  of 
the  orbital  cavity,  the  question  often  arise-;  whether  the  brain  lias 
become  involved  or  not.  Involvement  of  the  part  of  the  frontal  lobe 
OTer  tbe  orbital  plate,  is  apt  not  to  reveal  itself  by  definite  signs; 
in  snch  cases,  therefore,  the  sense  of  smell  on  the  same  side  should 
always  be  test^,  as  its  loss  or  decided  impairment  would  tend 
siroogly  to  show  tliat  Uie  brain  in  this  direction  had  become,  or  was 
about  to  become,  affected. 

Again,  in  cases  of  thromhosis  of  the  carotid  artery,  either  on  the 
right  or  on  the  left  side,  if  the  thrombus  extends  into  the  middle 
wrebral  it  will,  in  all  probability,  block  the  anterior  cerebral  also,  and 
with  it  the  ophthalmic  artery.  In  &ucb  cases  we  may  have  loss  of 
smell  as  well  as  loss  of  sight  on  the  side  of  lesion^ 
occurring  simnltancoasly  with  a  hemiplegia  of  the 
opposite   side   of   the   body. 


In  cerebral  hemianseathesia,  whether  of  organic  or  of  functional 
origin  (the  latter  being  the  so-called  hysterical  hemiauas- 
thesis),  it  is  commonly  found  that  the  sense  of  fimell  is  lost  or  im- 
paired, like  other  sense  endowments.  Where  this  condition  is  of 
organic  origin  we  now  know  that  it  is  dependent  upon  lesions  occupy- 
ing the  po^te^io^  third  of  tbe  hinder  segment  of  the  internal  t'npsnle 
(p.  15- J.  Tliis  being  so,  itis  very  difficult,  with  our  present  knowicdgo» 
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to  understand  how  fibres  from  the  opposite  olfactory  nerves  should  bo 
met  witli  in  ttiis  aituation.  Of  course  we  may  imagine  with  Charcot, 
mB  a  mere  hypothesis,  that,  mixed  with  other  sensory  fibres,  there  are 
in  this  posterior  region  of  the  internal  capsule  '*  fibres  proceoJingn 
from  the  olfactory  tract  through  the  medium  of  the  anterior  oommia-' 
Buret  ^be  extremities  of  which,  as  we  know  from  the  descriptions  of 
Burduch  and  Gratiolet,  are  directed  backwards  into  the  sabstauce  of 
the  occipital  and  sphenoidal  lobes'*  (*  Localisation,' p.  118).  Still,  of 
the  existence  of  such  olfactory  fibres,  as  Charcot  admits,  we  hare  no 
anatomical  proof  at  present. 

TUe  question  as  to  the  real  intra-ccrebral  course  of  the 
olfaotory  nerves  on  their  way  to  the  cerebral  cortex  is  a  very  puzsIiDg 
one.  Ar>(uiufc  from  aoalogy,  it  mij^ht  be  expected  that  the  ol^otory  fibres 
would  decusdatc  somcvrhure  after  iwactratiag  the  braiu,  so  that  the  fibre*  from, 
the  olfacturj  bulb  oi  cue  side  would  bo  brought,  oichur  whully  ur  in  part,  Into 
Blructural  aad  fuoctiontil  rclalioas  with  tho  oppo&ite  cerebral  heiuispberCf  after 
the  nianfier  which  obtAiiu.  lor  other  eensory  nen-es. 

There  are  good  reasons  for  believing  that  the  anterior  coinmissare 
of  the  braiD  has  iuipurtaut  fuuctioDs  of  ^oine  Iciiid  in  cuaiiectioa  with  the 
olfactury  sense.  It  is  well  known,  for  instaacc,  that  in  the  lower  animals  the 
sixe  of  thu  atiteriur  comoiisf^ure  U  in  direct  relatiou  with  thugizeof  the  olfactory] 
lobtf^.  Oil  t\i\6  Hubjcct  I  biive  elBewht:re  said  :—**  It  ia  larger  in  Marttupials  and 
Monotrenipis  than  lu  any  other  Mammal:*,  and  in  higher  repreeentativeft  of  the 
c)a^  it  i»  usually  thickeiit  iu  those  animals  which  have  well  develuped  olfactory 
lobtit^,  xiuce  it  doenie  to  bo  a  coniuiis^^ure  serving  princifuklly  tu  bring  tlie 
cerebral  ccntret>  of  the  wnM!  of  t^nicll  into  relation  with  one  amither.  In  paK 
it  connects  tlie  Olfactury  PcdunelcK  with  one  another,  aud  iu  i>arl  it  derveti  to 
bring  into  relation  tbiKte  rej^ionii  of  the  brain  in  each  heiDiitpbcrc  in  nnd  about 
the  Hip{>ocninpi,  tu  wliicli  tliu  majority  of  thu  root  fibres  of  tsuch  truotii  proceed.' 
..."  The  anterior  commidguic  id  a  distinct  band  of  white  6brc«  which  ci 
the  anterior  port  of  the  third  ventricle,  uud  on  eaoU  £ide  penetrates  the  sub*' 
stance  of  the  Corpus  Striatum.  It  is  nut,  however,  as  it  seems  to  be  a  commia- 
sore  couuoctiiig  thede  bodies.  Careful  dUraotion  sufOoea  to  sliow  that  its 
fibres  merely  pass  through  the  corpus  ."triatum  on  each  side  (wherv  they  lie  in  a 
distinct  groove  or  canal),  that  they  emerge  on  the  under  and  outer  aurfiLC*?)  of 
these  bodies,  an<l  that  they  arc  thenoo  di8tril)uted  to  the  convolutioni>  fonuiug 
the  tip  and  inner  or  uniler  t^urfnce  of  Che  temporal  lube.  It  is,  as  Broodbeot 
B&ya,  and  as  other  Anatomistd  had  previously  recognized,  asortofaoc  es  sory 
corpUH  cnllosu  m,  connecting  those  partd  of  the  two  temporal  lobes  which 
could  not  otherwi>«  l>c  easily  brought  into  relation  with  one  aoother*'  ('  Brain 
as  an  Organ  of  Mind,'  pp.  'J'i  and  iCA). 

It  should,  however,  be  mentioned  here  that  according  to  some  anatomist! 
the  anterior  comminsure  contains,  iu  addition  to  the  commii^ural  tibre^  above 
rvferreil  to,  the  whole  of  the  fibres  of  the  middle  root  of  the  olfaotory 
tract,  which  root-fibres  decussato  in  the  commia^urc — those  from  the  right 
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middle  root  ermergiDg  beoeath  the  left  corpus  striatum^  and  ciea  tuertd  (Fig.  89, 
Co*'). 

m 


Fio.  89.    HoftixoNTAL  SecTTOiv  or  ths  lift  HKvispavBa  of  tsb  Bbain  closs  to 

ITS  iNrxaiOft  SoKTACR  [iftrr  Oeole]. 

Lq,  Lnmioa  qu^drigutuina.  A,  AquedacL  of  Sjlvias.  Sig,  Red  nucleas  of  the 
TMRneotDBa. 

Rdf,  and  Kaf,  Deacnnding  aod  ascAnding  rooU  of  tho  Foroix.  Co.  Optic  commiA- 
•nr*.  aeso  tbrouKh  the  flour  of  Ui«  thirJ  ventricle.  Cs,  CaadAto  nocleua  of  the 
corpua  Btriatum.  NU  Tbu  It-nticuUr  uucIpu*.  *,  DivldioD  between  the  two  Dudei 
of  the  corpus  Biriatum.    Fpa,  Anterior  perforated  space.    In,  Island  of  Reil. 

Oi*',  Anterior  commimurv.  8a,  Sub^uatiit  ni^rii.  B',  Traasverse  section  of  the 
Cnuta.    II',  Optic  tracta.    C^I,  KxleriuU  geniculate  body. 

It  is  decidedly  imprDbablc»  howercr,  that  all  the  fibre*  of  the  ol&otory  tnots 
uoder^'onuy  aucUdecuBiAtioii.  Muriy  of  Ibu  fiI>re«of  the  on  to  r  roo  t^insome 
of  the  lower  animals  t-i>txrcially,  pasa  directly  into  the  anterior  extremity  of  the 
temporal  lobe,  and  some  of  the  fibres  of  tbie  root  deem  to  pursue  the  same 
ooune  in  man.  Oilier  Qbros  of  the  outer  root  of  the  olfactory  traot  are  uid  by 
Alexander  Hill  to  fa^a  along  the  hippooanipal  region  into  the  poeterior 
pillar  of  the  fornix,  and  theoce  on  to  the  auterior  pillar  of  the  fornix,  to  ter- 
minate with  it  in  a  nerve  nuoleus  (otfnclory)  sitaatcd  in  the  anterior  and  innor 
pMl  of  tlie  thalamus  on  the  name  sido.  How  thb>  nuotoua  is  brought  Into 
relation  with  the  cerebral  oortex  is  altogether  unocrtoio. 
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It  la  well  known  thnt  Ferrier  regnrda  the  convolutiooH  about  the  tap  of  the- 
temporul  lobe  (flubioulum)  na  (be  corlicnl  teruiinus  for  olfactory  imprea- 
■ionA.  If  wu  &Asnme  that  u  (locu««tAtion  of  olfacuirj  fibres  takes  place  in  the 
ftateriorcommi^tura,  then  sucb  flbres  in  order  to  reach  tb«  tip  of  the  temporal 
lobe  would  hftvo  to  come  round  nnt  very  far  from  the  binder  or  outer  border 
of  the  croKla  (Fip.  89.  Coa'  and  B'  ).  and  tbua  would  not  bo  very  far  remored 
from  other  afTereot  fibres  in  the  crui»tA  or  posterior  part  of  the  internal  capsule. 
This  possibly  explains  why,  when  legions  involve  thi^  particular  rcRioDf  we  may. 
as  va  often  do,  got  a  crot^fied  intpnirtnent  or  Iobr  of  smell,  as  well  as  of  other 
modes  of  scDsibilit}*  (eerel>ral  bemiantcitthesia). 

On  the  other  band,  according  to  Forrier  (*  Functions  of  the  Brain/  p.  185), 
destruction  of  the  Bubioulum  (or  more  preoifiely  of  the  tip  of  the 
uncinate  convolution),  in  the  monkey,  caunes  diminution  or  abttlitioa 
of  tbo  seoBC  of  smell  on  the  side  of  fhe  i&fioH — thus  confirming,  os  be  thinks,  the 
direct  relations  of  this  BeuM)ry  nerve  with  the  cortex.  He  l>elievcs  "  there  U 
no  anatomical  basis  of  cross  oonncction  between  the  oliiictory  bulbs  and  their 
cerebral  centres," 

It  is  certainly  quite  true  that  tho  sense  of  smell  is  just  that  mode  of  sensibility 
in  which  no  discrimination  is  ever  mnde  between  imprcssiDntt  coming  from  tb« 
two  sides.  No  embumiBsmont  would,  therefore,  seem  likely  to  he  produced 
from  the  fact  that  impressions  of  smell  from  the  right  oo^ril  are  brought 
into  relation  in  the  corresponding  cerebral  hemisphere  with  gustatory,  visual, 
auditor}',  and  t&ctilu  itnprcssioas  emanating  from  the  left  side  of  the  body,  or 
vice  vrrad  ('  The  Brain  as  an  Organ  of  JEind.'  pp.  536  and  482).  This  view  of 
Ferrier'5,  however,  seems  at  present  to  conflict  with  clinical  experience;  since 
the  loss  of  smtrll  in  some  cases  of  cerebral  hemianiestbesin  is  more 
than  can  be  accounted  for  solely  by  loss  of  functional  activitj'  in  the  fifth  nerve* 
which,  ns  already  stated  (p.  380)  would  lead  to  some  diminution  of  this  mode 
of  sensibility,  if  the  paralysing  lesion  involved  the  roots  of  the  fifth  ner\e 
beyond  the  Gosserian  ganglion.  Such  a  defect  is,  however,  less  likely  to 
arise  if  the  intra-cerebral  roots  of  the  fifth  nerve  only  are  involved  (as  would 
be  the  case  when  lesions  or  functional  chang<>3  induce  corchral  hemiansBslhesiu). 
Farrier's  attempted  explnuutlun  of  the  discrepancy  can  therefore  scarcely  be 
deemed  adequate.  , 

B.-OPTIC  NERVES. 

What  Tre  haTe  to  say  here  concerning  the  optic  nerve  must  be 
supplementary  to  what  has  already  been  said  iu  speaking  of  6ome  of 
the  signs  of  brain  disease  (pp.  13-1-150). 

We  there  discussed,  principally,  the  conditions  under  which 
HemiopiaB  of  diOerent  kinds  and  Crossed  Amblyopia  showed 
themselves,  as  results  of  inlra-cranial  or  of  cerebral  disease  in  par- 
ticnlar ;  and  we  more  briefly  alladed  to  the  conditions  with  which 
optic  neuritis  and  optic  atrophy  are  associated. 

We  now  propose  to  speak  principally  concerning  Amblyopia 
and  Amaurosis  and  the  symptoms  by  which  they  are  characterized 
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Rnd,  sabsequently,  conceding  Optic  Neuritis  and  Optic 
Atrophy,  with  especial  reference  to  their  characteristics  and 
modes  of  caasation. 

The  result  of  irriiation  of  the  optic  nerve  fibres  or  of  their  intra- 
oercbral  roots  or  centres  ore  of  slight  importance,  as  compared  with 
that  of  lesions  which  cause  a  diminution  of  functional  activity  in  these 
flame  fibres  or  centres.  Still,  it  must  not  be  forgotten  that,  many 
effects  belonging  to  this  former  category  are  met  with  from  time  to 
time,  varying  from  illoBions  or  hBllucinations  of  the  sense  of  sight  (as 
a  result  of  unnatural  action  of  the  cerebral  centres),  down  to  mere 
fissbes  of  light  or  the  production  of  luminous  discs  or  rings,  caused 
by  irritation  of  the  optic  nerve  fibres  tbemselTes. 

Where  there  is  diminished  functional  activity  of  the  optic  nerves 
or  centres,  leading  to  diminution  of  sight,  the  condition  is  known 
AS  Amhiyopia ;  while  when  sight  is  lost  from  the  same  cause,  the 
condition  is  named   Amaurosis. 

Amblyopia.— Whether  we  have  to  do  with  a  functional  amblyopia 
(each,  for  instance,  as  may  be  associated  with  hysterical  hcnnanu>ii- 
thesia)  or  with  one  which  is  caused  by  stmctural  disease,  the 
symptoms  by  which  the  condition  is  characterised  are  precisely  the 
saioe,  In  olmost  all  cases  of  amblyopia  we  meet  with  these  three 
distinct  alterations  in  regard  to  rision  :— (1),  Diminution  in  the 
acuity  of  vbion  ;  (2),  Diminution  in  the  field  of  vision;  (3),  Dimi- 
notion  in  the  power  of  perceiving  dififerences  of  coloor. 

Something  must  now  be  said  in  regard  to  each  of  these  components 
of  the  amblyopic  state,  more  especially  as  to  the  simplest  methods  of 
estimating  the  extent  to  which  they  exist.  It  would  be  inappropriate 
bsre  to  attempt  to  enter  into  refinements  in  reference  to  this  subject ; 
tliess  may  be  found,  when  needed,  in  works  on  ophthalmic  medicine ; 
here  we  shall  only  refer  to  such  methods  of  investigatioa  as  may  be 
aiieqnate  for  those  who  are  not  speciulists. 

(I),— 'Diminution  in  the  Acuity  of  Visitm,  Acuity  of  rision  is 
jadged  in  any  given  case  by  the  ability  of  the  patient  to  discriminate 
differences  of  form  (commonly  those  of  letters)  at  definite  distances 
proportionate  to  their  size.  It  is  normal  only  when  the  image  of 
the  ohjcct  looked  at  falU  uiwn  the  yellow  spot  of  the  retina,  when  it 
is  clearly  defined,  sufficiently  bright,  and  not  below  a  certain  minimum 
sise, 
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Tho  □oedful  priaciplos  to  be  kuowu  in  referaDco  to  tbta  subject,  hATo  been 
well  and  briefly  pat  by  NcMlcahip,  in  the  follomng  miumer.  The  size  of  the 
image  dependa  (i)  upon  the  size  of  the  'risoal  angle'  eoclosed  by  tho  two  linee 
drawn  from  the  extromitiea  of  the  object  to  the  '  nodal  point '  just  behind  the 
cryBtaUine  lens ;  and  (h)  on  the  diatanoe  of  the  nodal  point  from  the  retina, 
which  in  the  normal  eye  ia  lAmm.  The  form  of  any  letter  or  ohai*aoter  in  du- 
tingaiflhod  by  a  properly  formod  and  healthy  eye,  with  avurago  light,  if  it  snb- 
tcnd  a  vtBual  angle  of  fire  minutea,  oacfa  of  it«  separately  diatingniahable  parts 
subtending  an  angle  of  one  minnto.  If  tho  nodal  point  be  more  than  lotnm. 
from  the  retina,  the  imago  will  bo  larger,  and  aceteness  of  risioa  therefore  in. 
creased  ;  this  occurs  in  myopia,  and  also  when  a  convex  glasa  is  held  before  the 
eye.  The  reverse  is  trne  if  the  distauco  be  less  than  I6tum.,  as  in  faypormetro- 
pia,  and  when  a  oonoare  glass  is  held  before  the  eye.  Vision  or  *  fixation  *  is 
termed  direct  or  central  when  the  image  of  the  object  lookod  at  falls  on  the 
yellow  spot;  indirect  or  excentrio  when,  in CGnseqneoce  of  impairment  of 
function  at  the  yellow  spot,  an  image  falling  on  some  other  part  is  better  aeen. 
Tho  clearness  of  the  imago  depends  (opacities  of  the  media  apart)  open  the 
retina  being  exactly  at  the  focua  of  the  refracting  media  of  the  eye;  it  ia  also 
influenced  somewhat  by  tho  size  of  the  pupil,  being,  other  things  equal,  better 
when  the  pupil  is  small 


Acuteness  of  yiBioD  is  commonly  tested  by  requesting  the  patient  to 
read  type  of  a  certain  size  at  a  certain  given  distance.  For  this  pur- 
poao  test-types  are  in  common  nsc,  composed  of  letters  and  words 
of  different  but  definite  sizes,  so  that  each  subtends  the  minimnm 
angle  of  6ve  minutes  when  seen  at  tho  number  of  feet  (or  metres)! 
which  is  specified  by  a  figure  above  each  specimen.  Wliere  the  acuity 
of  vision  is  normal  it  is  expressed  as  unity  (V.  =  I)  ;  where  it  is 
subnormal  it  is  expressed  as  a  fraction— the  denominator  of  which  is 
tho  distance  in  feet  (or  mitres)  at  which  the  particular  type  witk; 
which  trial  is  being  made  ought  to  bo  seen  by  a  normal  eye,  whilat  ths^ 
numerator  corresponds  with  the  number  of  feet  (or  metres)  at  which 
it  can  be  seen  by  the  patient  in  question.  Thus,  suppose  we  are  ex- 
amining the  acuteness  of  vision  of  a  patient  witli  a  type  which  should 
be  read  by  a  normal  eye  at  20  feet,  and  we  find  that  with  the  right 
eye  he  cannot  read  the  type  at  a  greater  distance  than  Id  feety  and 
with  the  left  eye  not  at  a  greater  distance  than  10  feet,  then  in  our 
notes  we  should  express  these  facts  as  follows  : — V=Jj  R,  and  J-J  L. 

The  acuteness  of  vision  is  said  to  become  progressively  lower  iu 
healthy  persons  after  the  age  of  sixty,  so  that  at  eighty  it  is  only 
about  ^  (Bonders). 

(2). — Diminution  of  the  Field  of  Vision.  What  is  called  the  visual 
field  is  tho  whole  surface  visible  to  one  eye  singly  whilst  at  rest. 
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Nettleship  says  : — '*  It  forma  a  concave  surface,  all  the  points  of 
which  ure  cquitlistant  from,  and  perpend icular  to,  their  corresponding 
points  on  the  retina.  In  the  outward  and  downward  part  it  reaches  to 
95^  from  the  centre ;  inwards,  upwards,  and  downwards  only  to  about 
60°.  Projected  on  a  fiat  surface  it  thus  forms  an  oval.  The  centre  of 
the  field  (*  fixation  point  *)  correeponds  to  the  yellow  spot,  and  the 
•  blind  spot '  is  al)out  15°  outwards  from  this  point," 

For  accurate  measurement  of  the  field  of  vision  an  instrument  known 
as  m  perimeter  must  be  employed,  bat  where  one  of  these  is  not 
accessible  we  may  still  with  comparative  ease  obtain  important  infor- 
mation in  regard  to  the  field  of  vision  in  ono  or  other  or  in  both  eyes 
of  oar  patient.  Thus,  he  may  bo  directed  to  close  one  eye  and  to  look 
fixedly  with  the  other  at  a  white  spot  on  a  black  board  about  one 
foot  off;  the  obt?erver  then  moves  a  piece  of  chalk  towards  different 
points  of  the  periphery  of  an  imaginary  circle  described  round  this 
spot,  noting  in  each  case,  by  a  dot  on  the  board,  the  situation  at  which 
the  chalk  becomes  just  visible.  When  an  examination  of  this  sort  has 
been  completed,  a  line  joining  the  various  points  all  round  will  mark 
out  the  visual  field  in  a  fairly  accurate  manner,  where  the  operation 
lias  been  carefully  conducted  and  a  sufficient  number  of  peripheral 
points  have  been  noted. 

Another  still  rougher  method  is  the  following,  which  may  be  em- 
ployed at  times  for  revealing  any  great  narrowing  of  the  visual  field  in 
particular  directions.  The  patient  stands  with  his  back  to  the  light, 
and  covering  one  eye,  looks  steadily  from  a  distance  of  eighteen  inches 
at  the  corresponding  eye  of  the  observer,  whilst  the  latter  moves  his 
hands  U*  the  right  the  left,  above,  below  and  in  diagonal  directions  to 
different  distances  from  the  fixed  point  towards  which  the  patient  is 
looking.  Where  the  field  of  vision  is  limited  in  any  particular  direc- 
tion, tlie  operator  will  find  that  ho  has  in  this  direction  to  bring  his 
hand  or  forofiinger  nearer  to  the  fixed  point  (to  an  extent  which  varies 
with  the  degree  of  narrowing  of  the  field),  in  order  that  the  liand  may 
be  distinctly  seen.  In  this  way  a  very  distinct  defect  in  any  particular 
direction  may  be  easily  detected. 

The  most  common  alteration  in  the  visual  field  consists  in  a  con- 
centric narrowing  which,  beginning  at  the  periphery,  may  increase 
gradually  until  at  last  only  a  small  central  area  is  left. 

At  other  times,  the  first  loss  of  vision  may  appear  in  the  centre  of 
the  field,  constituting  what  is  known  as  a  central  scotoma. 
Uere  a  dark  spot  of  varying  form  appears,  and  may  gradually  extend 
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in  area.     Or  a  number  of  small  ecotomata  may  be  scatUred  isregolarlr 
over  the  field  of  rision. 


Gowere  o&lta  attention  to  a  theory  of  Leber  by  whioh  ho  socks  to  aoootxnt  for 
the  oommoQ  modes  of  narrowmg  of  the  visiial  field.  The  former  vnitee: — 
('Medical  Ophthalmoecopyi*  p.  98): — *' Leber  baa  eaggeated  that  the  affection  of 
the  periphery  or  contro  of  the  field  is  dae  to  the  position  of  the  lesion  tn  the 
optio  oerve,  on  the  theory  tbftt  the  peripheral  fibres  of  the  nerve  end  sooneat  on 
the  retina,  and  the  central  fibres  of  tho  nerve  vrhiob  are  most  saperficial  in  thn 
papilla,  go  to  the  peripheral  parts  of  the  retina.  Bence  he  sssumes  that  ao 
affection  of  the  oirouinforenoo  of  the  nerve  oanses  a  central  loss  in  the  field  of 
vision,  and  an  affection  of  the  centre  of  the  nerve  a  peripheral  affection  of  the 
field.  At  present  this  is  little  more  than  a  theory.  We  cannot  rety  on  the 
regnlmrity  of  the  arrangement  of  the  fibres  in  tho  papilla." 

Sometimee  the  narrowiog  of  the  field  from  the  periphery  may  proceed 
so  irregularly  as  to  load  to  a  sector-like  defect;  at  other  time»  one  or 
other  lateral  half,  or  an  upper  or  lower  half,  of  the  field  of  vision  may 
be  obliterated.  In  the  former  of  these  cases  wo  may  suppose  that 
pressure,  or  disease  of  some  kind,  acts  upon  particular  segments  of  the 
nerve  trunk ;  while  in  the  case  of  lateral  defects,  wo  mostly  have  to 
do  with  disease  or  with  arrested  functional  activity  cither  in  some  part 
of  the  chiasma  or  of  one  of  the  cnira  cerebri. 

(3). — Diminution  of  Colour  Vision,  On  rare  occasions,  even  marked' 
amblyopia  may  not  be  associated  with  any  defect  in  colour  vie^ioo;  aa 
a  rule,  however,  it  is  otlierwisc.  On  the  other  hand,  it  is  well  known 
tliat  in  many  cases  defects  in  colour  vision  may  be  congenital,  and 
not  related  to  either  of  the  two  kinds  of  defect  of  which  mention 
already  been  made. 

In  reference  to  this  subject  it  is  important  to  bear  in  mind  that  a 
great  natural  difference  exists  in  the  size  of  tho  field  of  vision  for 
different  colours.  Compound  colours  are  generally  lost  sooner  than 
their  constttuenta,  when  they  are  moved  from  the  centre  of  the  field 
towards  the  periphery  ;  while,  of  the  four  simple  or  fundamental 
colours,  green  is  usually  lost  first,  then  red,  then  yellow,  and 
lastly  blue,  which  is  perceived  nearly  up  to  the  edge  of  the  field  for 
white.  Thus,  if  the  distance  at  which  each  colour  ceases  to  be  dis- 
tinguished  in  the  different  parts  of  tho  fields  bo  marked  upon  the  same 
chart  we  obtain  a  series  of  more  or  less  concentric  lines.  Tbe  dif. 
ference  between  the  several  colour  fields  is  exaggerated  when  thi> 
examination  is  made  in  a  dull  light,  and  miuimixed  under  the 
influence  of  a  bright  light. 
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Wlien,  tbereforef  incases  of  amblyopia  of  functional  or  of  stnictoral 
origin,  there  is  dimination  of  the  oolonr  sense,  it  is  found  that  the 
fiinple  colonr  first  lost  in  passing  frotn  the  centre  to  the  peripberf  of 
the  retina  is  green,  then  red,  jrellow,  and  bhie.  Irregularities  in  the 
order  are,  however,  met  with  from  time  to  time.  Gowcrs  points  out 
that  riolet,  instead  of  disappearing  even  before  green  aa  it  often  does, 
may  persist  to  t)ie  last  and  disappear  only  after  jhUow  or  bine  ;  red 
also  may  disappear  before  green.  He  refers  to  a  patient  suffering 
&om  locomotor  ataxy  with  advanced  optic  atrophy  who  stated  that 
"  the  iirst  loss  of  the  sense  of  colour  of  which  be  was  conociooR,  was 
that  he  conld  see  no  coloar  in  a  scarlet  geranium.  Red  gravel  looked 
grey  to  bim.  Soon  after  the  grass  also  looked  grey,  and  he  coaM  not 
at  a  little  distance  distinguish  it  from  the  graveL  When  examined 
the  only  colour  to  be  recognized  was  riolet,  which  ho  said  looked 
blue.     A  medium  blue  was  seen  as  white," 

What  has  been  said  above  concerning  acquired  limitation  of  the 
risnal  coloar  field  must  not  be  confounded  with  Colour  Blindneia. 
This  is  usually  a  congenital  condition,  not  relnted  to  any  other  kind 
of  visual  defect,  which  is  met  with  much  more  commonly  in  males 
(3  to  5  per  cent.)  than  in  females  (*2  per  cent,  or  less).  It  is  shown 
by  more  or  less  loss  of  power  to  distinguish  between  certain  com- 
plementary colours.  lied  and  green  are  colours  commonly  oonfused; 
the  ability  to  discriminate  between  blue  and  yellow  being  rarely  in- 
terfered with.     Many  degrees  of  colour  blindness  exist. 

There  are  two  priueiftal  means  of  testing  the  integrity  or  the  reverse 
of  coloar  vision. 

(a).  We  may  ascertain  whether  the  patient  can  or  cannot  identify 
and  name  certain  colours.  Concerning  this  test  Gowcrs  makes  the 
following  remarks.  He  points  out  that  the  method  has  '*  considerable 
drawbacks  arising  from  the  ignorance  of  the  names  of  colours  which 
many  patients  present^  and  from  the  difficulty  in  ascertaining,  especially 
in  the  case  of  the  congenitally  colour-blind,  how  far  the  terms  they 
use  correspond  in  meaning  with  the  same  terms  as  employed  by  those 
who  possess  normal  colour-Tision.  In  the  case  of  acquirtid  eoiour- 
bUndn€»8,  however,  especially  when  one  eye  only  is  affected,  and  in 
those  who  previously  (as  most  women)  possessed  an  accurate  knowledge 
of  the  names  of  cotoars,  this  method  possesses  special  advontagcfl 
which  have  certainly  been  imderratcd  by  some  recent  writers,  since  it 
affords  information  to  be  obtained  in  no  other  way,  of  the  character  of 
the  perverted  sensation  of  such  patienta," 
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(b).  Bat  the  moile  of  examination  most  generally  useful  is  that 
which  has  been  perfected  during  recent  years  by  Ilolmgrenof  Upsala. 
It  consists  in  the  compviEon  of  colours ;  a  carefully  chosen  assort- 
ment of  coloured  wools  being  provided,  in  which  there  are  several 
shades  of  each  colour.  Certain  colours  are  selected  and  the  patient 
is  asked  to  match  them  successively  from  other  wools  spread  out 
before  him.  The  mwle  in  which  ho  does  this,  soon  affords  the  informa- 
tion needed  as  to  the  degree  and  nature  of  the  colour  defect,  if 
any. 

Amblyopia  and  AmaxiTOBis  occur  in  two  classes  of  cases  which  it  is 
convenient  to  distinguish  arti6cially  from  one  another.  (1).  It  occurs 
without  any  apparant  change  in  the  fundus  of  the  eye  detectable  by 
the  aid  of  the  ophthalmoscope  ;  and  (2)  in  association  with  very  de- 
cidedly abnormal  conditions  of  the  optic  discs,  as  revealed  by  the 
ophthalmoscope. 

(1).  Although  in  a  yery  large  proportion  of  the  cases  in  which 
Amblyopia  and  Amaurosis  occurs  without  any  ap- 
parent change  in  the  fundus  of  the  eye,  wc  should,  in  all 
probability,  have  to  do  with  mere  temporary  and  functional  defects, 
yet  it  is  by  no  means  so  in  all  of  them.  Where  crossed  amblyopia 
occurs  for  instance,  in  connection  with  cerebral  heminnncathcsia  due 
to  structural  disease,  it  is  weH  known  that  no  appreciable  changes 
nro,  as  a  rule,  to  be  detected  in  the  corresponding  eye  with  the  oph- 
tlialmoscopc  (p.  135).  In  cases  of  this  kind,  therefore,  the  de- 
cision whether  we  have  to  do  with  structural  disease  or  with  a  mere 
functional  defect  as  the  cause,  must  be  made  upon  general  grounds, 
and  cannot  bo  based  upon  the  results  of  ophthalmoscopic  examination. 

The  classification  of  this  first  group  of  cases  will,  in  fact,  be 
facilitated  by  dividing  them  into  two  sub-groups,  viz.,  those  in  which 
there  ]&  (a)  unilateral  amblyopia^  without  opkihalmoB' 
CO  pic  change ;  and  those  wh  ere  there  is  fb)  bilateral 
amblyopia  without  opJitHalmoscopic   change . 

{a).  Here  we  have  to  do  with  crossed  amblyopia  associated  with 
cerebral  hemianajsthesia  (of  structural  or  of  functional  origin).  A 
hemiplegia  initiated  by  convulsions,  may  be  followed  for  a  time  by 
more  or  less  complete  blindness  of  one  eye. 

Again,  unilateral  blindness  occurring  alone  in  paroxysms,  and 
generally  lasting  only  a  few  minutes,  is  sometimes  observed  even  in 
tlie  midst  of  what  appears  to  bo  ordinary  health  as  &  kind  of  abortive 
epileptic  attack. 
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Dr.  Rou  says  ('  Diecuce  of  the  Xorvoug  System.'  Vol.  I.,  p.  314),  *'  I  myfcU 
■uifered  for  upwards  of  ten  yen[>  fruni  this  affectiOD.  Tlie  bltndnesa  was  pre- 
ceded for  a  few  seconds  by  a  feeling  of  teoBioa  and  falnessof  tho  right  py<% 
theu  the  ceiitml  portion  of  tho  visual  fleld  became  auddenly  clouded,  but  the 
dftrimefifl  epreftd  vith  each  rapidity  that  the  right  eyo  appeared  to  Lave  become 
fttmost  iosiaQtaneously  blind,  Tliia  aiTection  lat^ted  from  one  to  throe  minutes. 
Tbc  attack  was  accompanied  at  times  by  momentary  and  very  »)ight  confusion, 
but  I  novel  observed  that  it  was  followed  by  any  uymptom  whatever.  I  could 
aometimes  determine  an  attack  by  pressing  on  the  globe  of  the  eye,  and  I  di». 
oorered  aooidentally  that  I  could  bring  back  the  oigbt  very  soon,  by  bending 
tfie  head  between  my  legs,  so  that  the  capillaries  of  tho  face  got  flushed." 

(b).  Bilateral  amblyopia  or  ntnaurosis  may  occasionally  follow 
certain  epileptic  attack!),  and  the  loss  or  impairment  of  vision  in  these 
cas«b  may  la«t  for  hours,  days,  or  mcrre  rarely  even  fur  several  weeks. 
Agmn,  in  the  allied  condition  *  migraine/  it  often  happens  that 
tlie  attacks  are  immediately  preceded  by  a  peculiar  disturbance 
of  riaion,  long  known,  but  to  which  Ross  has  lately  given  the  appro- 
priate name  of  '  scintillating  scotoma.' 

He  gives  the  following  condemned  description  of  (his  condition,  and  of  his  own 
experience  of  it: — "Tlnsforra  of  disordered  virion  appears  at  the  onset  to  con- 
M«t  of  a  scotoma,  generally  aflecting  both  eyes,  though  not  to  the  same  extents 
The  loss  of  sight  is  limited  at  first  to  a  small  portion  of  the  visual  ileld,  which 
may  be  centric  or  eccentric ;  but  it  soon  spreads  and  as  a  rule  one  lateral  half  of 
the  field  of  vision  is  affected.  At  other  times  the  affection  of  vision  is  central, 
and  imagv»  of  surrounding  objccbs  to  which  the  axes  of  the  eyes  are  not  directed 
may  lie  viAiblc  as  usual,  llie  blindness  is  accompanied  by  specti-ul  appearauoes, 
which  as  a  rule  become  gradually  developed  as  the  black  spot  extends.  In  their 
itnptcvt  form  they  consist  of  a  luminous  border  surrounding  more  or  less  com- 
plotely  the  blind  area,  and  widening  as  the  latter  expands  (Lieving).  This 
luminous  circle  or  nrc  is  subject  to  a  rapid  oM;illatory  movemeut,  which  has 
been  rariooaly  described  by  different  observers.  In  the  more  pronounced  form 
of  the  affection  the  luwiuuui*  l>order  ossuinvs  a  zigzng  outline  which  has  beea 
emnpared  to  the  angles  of  a  fortification.  It  is  also  fringed  by  gorgeous  oolonn^ 
which  arc  in  continual  trembling  movement,  or  ap[)car  to  '  oormacate '  or  to 
emit  a  *  shower  of  simrks.'  The  phenomenon  generally  lasta  from  a  quarter  to 
half  an  hour,  and  then  gradually  passes  off.  The  few  times  that  I  have  ex- 
perf«need  this  phenomenon  I  could  only  compare  the  luminous  arc  to  a  hone- 
•boe  rminbow  with  it*  convexity  directed  upwardt,  and  without  cither  zigMg 
oulHne  or  Oficlllatory  movement.  I  could  always  see  objects  clearly  in  tho  lower 
half  of  the  field  of  vision,  and  the  partial  blindness  passed  off  in  less  than  five 
miaatm,  without  being  followed  by  any  other  symptom." 

Reflex  Taso-motor  spasms  affecting  either  some  of  the  optic  centres 
or  the  optic  tracts  or  nerves,  may  be  the  cause  of  amblyopia  or 
ttuaurosia  in  certain  cosc«,  especially  when  some  sonrce  of  irritation 
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exiete  in  the  course  of  one  or  other  of  the  branches  of  the  trigeminas, 
cither  from  carious  teeth,  tnmonrs  or  pcrioBteal  thickenings  in  the 
forftmina  or  canals  through  which  the  branches  pass,  or  eren  occa- 
sionally from  exposure  to  cold.  It  is  said,  moreover,  Uiat  auiblyopia 
or  amanrosis  of  a  similar  type  may  be  produced  by  irritants  in  the 
stomach  or  intestines,  or  by  some  nbnormnl  conditions  of  the  nternis  or 
other  abdominal  organ,  though  it  is  altogether  more  doubtful  how  far 
Buch  conditions  may  be  capable  of  producing  these  results.  The 
amblyopia  or  amaurosis  in  all  this  class  of  cases  is  apt  speedily  to  dis- 
appear on  the  removal  or  decided  mitigation  of  the  original  source  of 
irritation. 

Certain  toxic  agents  consumed  or  taken  for  some  time  in  small  jet 
excessive  quantities,  arc  apt,  in  some  obscure  way,  to  induce  amblyopia 
or  aoiaurosis.  Among  the  principal  of  such  agents  arc  lead,  alcohol^ 
and  tobacco* 

Again  amblyopia  or  amaurosis  may  supervene,  soraetimea  rather 
suddenly,  during  convalescence  from  many  acute  diseases,  the  mode 
of  production  of  which  is  also  extremely  obscure.  Such  comlitions 
are  most  apt  to  occur  after  typhus  fever,  scarlet  fever,  mea&tes,  and 
other  such  affections. 

Lastly  we  come  to  a  heterogeneous  gronp  of  conditions,  cha- 
mctorized  mostly  by  exhaustion  or  debility,  in  which  temporary 
amblyopia  ur  amaurosis  is  also  Apt  to  manifest  itself.  This  doss  is 
composed  of  cases  in  which  profuse  hicmorrhages  from  the  stomach, 
the  womb  or  any  other  part,  have  been  of  frequent  occurrence  ;  or  it 
may  include  cases  of  venereal  excesses,  or  ca^es  in  which  some  profutte 
discharges  have  been  suddenly  stopped.  We  may  have  to  do  here 
with  efiects  produced,  either  by  poverty  of  blood  and  anieniia,  or, 
perhaps,  speaking  more  spccitically,  by  reason  of  some  vaso-motor 
spasms  or  irritability  of  the  vessels  supplying  some  optic  centres  or 
tracts,  which  such  a  general  health-state  is  prone  to  favour. 

(2). — We  must  now  turn  to  cases  in  which  Amblyopia  and 
Amaurosis  are  associated  with  decidedly  abnormal  con- 
ditions of  the  optic  discs. 

These  are  the  instances  in  which  there  is  the  association  of  Optic 
Venritis  or  Optic  Atrophy,  the  conditions  of  ongin  and  stages  of 
which  we  are  about  to  consider  in  tlie  following  sections.  Ii^nch 
changes  are  the  oonseqncncos,  so  far  as  the  optic  discs  ore  concerned, 
of  actual  disease  or  of  abnormal  conditions  of  various  kinds  operating 
in  or  upon  the  optic  nerves. 
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We  have,  therefore,  now  to  consider  the  amblyopia  or  amaurosia 
«Mch  maj  be  associnted  with  organic  disease  of  tho  optic 
nerres,  JQBt  as  in  tbo  preceding  section  we  considered  the  Bimilar 
defeotfl  of  riaion,  that  may  be  met  with  in  the  absence  of  any  sacb 
diaoasd^ 

LESIONS  OP  THE  OPTIC  NERVE, 
la  order  to  obtain  an  accarate  knowledge  of  the  existence  and  nature 
of  organic  disease  of  the  optic  nerve,  darini;  life,  wc  hare  to  stadj  any 
changes  from  its  normal  condition  that  may  be  soen  at  its  entrance  into 
the  eyeball,  by  means  of  the  ophthalmoscope.  A  correct  interpreta- 
tion of  the  resnlts  of  snch  cxaminaltons  will  be  facilitated,  and  tho 
snbject  of  optic  neuritis  and  optic  atrophy  made  plainer,  if  we,  in  the 
firftt  place,  brielly  recall  to  the  i^tudent's  mind  certain  anatomical  details 
concerning  the  pnrelopes  of  the  optic  nerve,  and  the  mode  in  which  its 
fibres  spread  oat  so  as  to  form  the  retina. 

The  EnTelopes  of  the  Optic  Nerve  are  composed  flrst  of  an  cxtomal  or 
dural  sheath,  which  is  a  thick  fibrous  eovelopc  continiions  with  the  dara 


■*  fir 

Pmk  90.    HoBOcniTAx.   Sacmm  Tiaooaa  tki   Optic  Nnvb  at  its  podtt  or 

IVSKttnOIf   INTO  TKB  OlOBB,  5HOW1VO  1TB  PAB8A0S  TEBOCGH    TUB  MEBfBBAVBB 

or  rni  Ktb  [nfter  LftDdois}. 
0,  lDt«rnftI;  i,extemal  Uy«rso(  the  Retina,  r,  Choroid,  cf.  Sclerotic.  c.Fhysio- 
kifka]  cup.  /,  Central  artoy  of  tbe  retioa ;  g^  point  of  its  bifurcation.  A.  Laminft 
«nbrosa.  I.  Daral  sheath,  m,  8ub-dural  apoco.  r^  Sub-araclmoidal  space.  r» 
AracbDoid&l  sheath.  />,  Piol  sheath,  t,  i,  Bundles  of  nerve  fibres.  A-,  Ar,  Ocnnecttrs 
tiasoB  tnbecolie. 
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m&tfT  ;  secondly,  of  a  midrllc  shcAth  continuous  with  and  rc«cmbUng  the  ftraeh- 
noid — tlie  so^alled  arachaoldal  shouth;  &nd  thirdly  of  a  coQtiuuation 
of  the  pift  mntcr — the  piiil  »  heath. 

Between  the  duml  nml  nrachnoiiLnl  shoftltia  a  a  lymph  space,  freely  com- 
municating with  the  aub-dum)  lipacc  of  tbo  brain;  while  between  the  arach- 
DoiHal  Bod  pioi  i^heathb  there  U  autilher  bat  quite  separate  lymph  gpaoe,  cuui- 
municating  freely  with  the  t^ubariichnoid  epace  of  the  brain^and  known  •£  the 
enbarachnoid  spuco  of  the  optic  nerve. 

Tbesubatanco  of  the  Optic  Nerve,  oA  «bown  in  the  fisrurc,  is  made  up  of 
multitudes  of  bundles  of  nerve  fibres,  ieolaled  from  one  another  by  a  connective 
tissue  framework,  in  which  are  contained  the  vessels  that  supply  the  nerve.  This 
connective  tissue  framework  alK)  contains  minute  lymph  spaces  continuous  with 
the  large  lymph  space  beneath  ita  pial  envelope. 

In  the  oxitt  of  the  nerve  ih  lodged  the  artoria  centralis  retiuw. 

The  fibres  of  the  optic  nerve  at  the  back  of  the  eyeball  pasi  through  the 
sclerotic  and  choroid  membranes,  though  not  in  a  similar  uiiinner.  The  bundles 
of  the  optic  nerve  pans  through  a  number  of  iiieve*like  apertures  in  the  sclerotic 
coat,  and  this  perforated  portion  of  the  coat  (Fig.  90,  h)  is  known  as  the 
lamina  cribrosa.  In  the  case  of  the  choroid  coat,  however,  there  is  an 
actual  round  or  oval  opening,  ;iamcd  the  oboroidal  ring  through  which 
the  optic  oerve  passes. 

Ophthalmoscopic  Appearances  of  the  Healthy  Pnndua.— It  will  Ik? 

nfctul  to  call  atteittiou  to  a  few  uf  the  cbaracterti  predated  by  the  fundus  of 


n 
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Pjq.  91.     Rbprbsentation  of  teb  Ftvsca  or  tbs  Huiuk  Eyb  [Laodois  aftsr 

JflBger]. 

A,  A,  Optic  papilla,  a.  Sclerotic  ring.  &,  Choroidal  ring,  c,  Aiteries.  d.  Veins. 
g,  Point  of  bifurcation  of  the  central  artery  of  the  retina.  A,  Point  of  bifurcation 
of  the  centml  vein.  L,  Lamina  cribroeo.  (,  Temporali  and  h,  naoal  side  o£  tfa* 
fundus. 
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le  httUhy  eye  though  tho  student  in  referred  to  the  excellent  'Manual 
and  Atlfta  of  Medical  0|>hthalmoscopy  *  of  Dr.  Oowers,  as  the  most  aooessible 
work  in  which  ho  may  find  a  large  number  of  illustrations  of  the  various 
fliafrea  of  optio  neuritis  and  optio  atrophy.  Tbo  descriptions  ^rea  hy  Gowera 
of  theac  condlliona  are  hero  closely  followed. 

As  the  fibres  of  the  optic  nerve  curve  away  iVom  the  lamina  oribrosa  and  over 
the  edge  of  the  choroid  they  rif>e  slightly  above  ilie  surrounding  level  of  tlio 
retioa  ;  and  this  slight  prominooce  of  the  Lerminatiou  of  tUe  optic  nerve  has 
CAoaed  it  to  be  commonly  spoken  of  as  the  optic  papilla. 

The  optio  papilla  is,  however,  marked  by  a  central  depression,  known  as  the 
physiological  cup  (Fig.  90,  e),  produced  by  the  fibres  radiating  away  from  the 
oentre  over  tbo  edge  of  tho  choroid. 

Tim  choroidal  apertnro  is  generally  Hlightly  larger  than  the  termioation  of 
IheDnre,  oonsequently  a  narrow  ring  of  the  solerotto  coat  is  commonly  to  be 
KOI  immediately  around  the  optic  disc,  which  is  known  a^  the  sclerotic  ring 
(Fig.  91,  .1). 

In  reganl  to  the  optiC  diSC  Oowers  sajrs : — "  In  the  optio  disc  we  have  pre- 
aented  to  ^iew  the  termination  of  a  nerve — a  structure  consisting  of  nerve  fibres, 
a  little  supporting  connective  tissue  (especially  abundant  arouud  the  central 
reaaals),  and  a  number  of  blood  vessels,  for  the  most  part  capillaries,  which 
confer  on  the  disc  its  tint.  TIio  uer%*e  fibres  radiate  and  spread  ont  in  the  retina, 
but  not  equally  on  all  sides,  being  few  on  the  temporal  side,  towar<b  the  macula 
Intea,  and  numerous  on  the  nat«l  »u\e  and  et^pecially  above  and  tielow.  The 
minute  vessels  of  tho  disc  are  derived  partly  from  the  posterior  ciliary  (choroidal) 
arteries,  and  partly  from  the  central  retina!  artery.  .  .  .  The  tint  of  the  circum- 
fercntial  portion  of  the  disc  is,  as  already  explained,  deepest  where  tho  nerve 
fibffva  are  most  numerous,  and  hence  the  na&al  half  of  the  diso  U  naturally 
ZDQoh  redder  than  the  temporal  half.  The  arrangement  of  the  nerve  fibres  also 
causes  the  side  of  the  central  cup  to  be  steep  on  the  nasal  and  shallow  on  the 
temporal  side,  the  difference  being  proportioned  to  the  inequality  with  which 
the  nerve  fibres  are  distributed.  When  the  flbrea  are  almost  all  packed  on  tlie 
naaal  side,  the  cup  may  be  very  large,  and  extend  on  the  temporal  side  to  the 
maisio  of  the  disc.     Often,  however,  there  Ls  no  paler  central  cup.'* 

The  central  artery  of  the  retina  is  a  branch  of  the  ophthalmic 
artery,  and  tho  retinal  veins  empty  themselves  almost  completely  into  the 
eavemoos  sinus.  The  exact  branching  and  dii>tribation  of  these  vessels  la  sub- 
ject to  oODsidcrablo  variation  In  different  individuals,  but  about  the  moet 
common  arrangement  is  that  represented  in  Fig.  91.  The  disc  itself  is  sup- 
plied with  blood  partly  by  twigs  coming  off  from  thecentral  artery  of  the  retina. 
bat  partly  also  by  others  derived  from  tho  posterior  ciliary  arteries. 


The  efifecttf  prodaced  by  disease  in  the  varioas  optic  centres  and  in 

le  optic  tracts  as  far  as  the  commissarc,  have  already  been  coasidered 

(pp.  134-150).     Wo  have  now  briefly  to  consider  the  conditions  which 

give  rise  to  disease  of  the   optic  nerve  itself  in  any  part  on 

the  distal  side  of  the  commissure,  and  more  especially  the  effects  of 
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sQch  disease  opon  the  papilla  as  revonled  by  ophthalmoficopic  ex- 
uninatioTi. 

Tlie  clmnges  in  the  optic  discs  belong  to  tvro  principal  categories. 
In  the  one  we  bare  to  do  with  conditions  of  congestion  or  inBamma- 
iion,  associated  with  more  or  less  swelling  of  the  Bubstance  of  the 
discs.  Xbcfio  states  present  many  variations  in  degree,  but  genericaUj 
are  known  as'optic  neuritis.*  In  the  other,  we  have  Rtates  of 
diminished  vascularity,  together  with  wasting  of  the  substance  of  the 
disc:  conditions,  again,  subject  to  macb  individual  variation,  but 
generically  included  under  the  terra  *optic   nerve  atrophy/ 

Gowers  summarises  the  principal  forms  of  these  conditions  as 
follows : — 

A.     Morbid  ttatet  of  (hv  optic  nenfe,  characterized  by  inereaeed  vairemlaritf 
or  ii^ne  of  ir^mmaiio*. 

1.  Simple  congestion  of  the  disc;  imdae  vasoolarity,  rednew,  the  edge 
softened,  but  not  obscured,  and  no  swelling. 

2.  Congestion  with  ccKlcma  of  the  diac  (alig'ht  nenritis  or  papillitis) ;  inereaaed 
redness  with  slight  swelling  ;  obscarntion  of  tho  edge  of  the  disc,  complete  to 
the  direct  exmnination,  incomplete  to  indirect  examination. 

3.  NeuritiB,  or  papillitis  ;  increased  redness  and  swelling,  with  obscnration  of 
the  edge  of  the  disc,  oomplete  in  degree,  partial  or  toisl  in  extent. 

B.     Dim^itked  vasoHtarHy  and  Hffne  of  icatting. 

1,  Simple  atrophy  ;  inoroosod  pallor  from  the  first;  *primarj  ntrophy.* 

2.  Congestive  atiophy  ;  ficcondaTy  to  congestion;  pallor  slowly  succeeding 
simple  conjETestion. 

S.  ^euritic  atrophy,  Buooeeding  prononnoed  nenritis;  *  consecutive  atrophy/ 
or  *  papillitio  atrophy/ 

Only  a  few  words  can  be  said  here  concerning  the  varied  character- 
istics presented  by  these  different  states  in  different  individuals,  in 
accordance  with  tho  Ouctuniing  conditions  of  their  origin,  and  th« 
Torious  stages  of  their  development  or  retrogression. 


A.-OPnC    NEURITia 

The  colour  of  tho  optic  disc  is  subject  to  considerable  variation  in 
different  individuals,  within  the  limits  of  health.  Distinct  difference 
of  tint  between  the  two  discs  of  a  person  under  examination  is  always 
a  fact  of  some  significance  ;  but  where  this  does  not  exiat,  we  should,  as 
Gowers  points  out,  look  especially  for  two  characters,  the  existence  of 
which  may  enable  ug  to  affinn  the  presence  of  a  pathological 
increased    vascularity.     These  are,  first,  the  extension  of  the 
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rednesB  bo  as  to  iuvade  tbe  physiological  cnp,  and  perhaps  to  obecare 
it  altogether  ;  and  secondly,  the  fact  that  pathological  redness  has  a 
tendency  to  render  the  sclerotic  ring  or  the  edge  of  the  choroid  indis- 
tinct— with  th«  regult  of  blurring  tbe  ebarpnesa  of  ontlino  of  tbe 
disc* 

Thus  uniformity  of  colour  over  tbe  disc,  together  with  an  indistinot 
or  softened  edge  arc  tbe  most  reliable  characteristics  of  slight 
pathological    hypersemia. 

Optic  nenritis  itself  is  divisible  into  two  stages,  or  two  degrees  of 
intensity.  Slight  neuritis  or  congestion  with  cedema  is  characterized 
by  iucrea£tid  redness,  swelling,  and  cloudiuess — masking  the  edge  of 
the  disc  to  'direct'  bnt  leaving  it  perceptible  to  'indirect  examination.* 
Tbe  increased  vascularity  of  the  disc  may  present  a  striated  appear- 
ance at  the  periphery  ;  the  disc  is,  however,  commonly  redder  in  the 
centre,  owing  to  the  smaller  amonnt  of  central  swelling  causing  less 
obscuration  of  the  vessels  in  this  situation. 

The  subsequent  stage,  or  condition  of  greater  intensity,  is  known  u 
neuritis  or  papillitiB.  This  is  to  be  met  with  in  various  develop- 
mental stages,  but  in  all  the  swelling  and  opacity  are  sufficient  in 
amount  to  conceal  the  edge  of  tbe  disc  both  to  direct  and  to  indirect 
examination — so  that  the  transition  from  the  disc  to  the  retina  is 
gradual — the  edge  being  *  blurred,'  The  disc  becomes  redder 
(similar  in  colour  to  that  of  the  adjacent  choroid)  and  more  swollen, 
whilst  the  striation  of  the  periphery  also  becomes  more  distinct.  At 
times  the  disc,  especially  towards  the  centre,  is  of  a  greyish  red 
colour,  and  all  trace  of  tbe  physiological  cup  has  disappeared.  The 
swelling  and  opacity  may  bo  uniformly  distributed,  or  it  may  be  mach 
more  distinct  on  the  nasal  than  on  the  temporal  side  of  the  disc. 
Minute  hemorrhages  may  also  occur  at  this  period  either  on  some 
part  of  the  disc  or  at  its  confines.  The  arteries  may  now  bo  a  little 
more  difiicult  to  recognize,  owing  to  their  similarity  in  colour  to  that 
of  the  disc,  and  may  be  somewhat  concealed  at  their  point  of  emer- 
gence, bnt  commonly  present  no  distinct  alteration  at  this  stage. 
Tbe  veins  may  or  may  not  be  dilated,  and  they  appear  dark  as  they 
pass  down  the  sides  of  the  swelling. 

Id  later  stages  the  swelling  increases,  the  arteries  may  become 
narrowed  and  more  obscured  and  the  veins  stiU  more  dilated.  Tbe 
•welling  increases  laterally  as  well  as  iu  depth, 
so  that  the  swollen  aud  vascular  area  may  after  a  time  be  even  two  or 
thne  times  the  diameter  of  the  optic  disc  itself.      A  large  number  of 
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cases  proceed  nu  further  than  this,  and,  as  Qowers  points  out,  even  a 
nearitis  which  has  attained  snch  a  stage  may  clear  completely >  Uie 
inflammatory  products  being  for  the  most  part  removed,  and  those 
which  remain  merely  caasing  a  little  increase  of  tistiue  iu  the  middle 
of  the  disc.  White  lines  along  the  vessels  may  also  persist  as  rem- 
nante  of  the  previous  inflommatioo. 

More  extreme  degrees  ofchange  are,however,  often  met  witli,  in  which 
the  swelling  increases  both  iii  depth  and  laterally  and  where  signs  of 
strangulation  of  the  vessels  occur — causing  the  arteries  to  be  dis- 
tinctly diminished  in  size,  and  the  veins  lo  become  more  dilate*!  and 
tortuous.  This  extreme  form  is  often  spoken  of  under  the  name  of 
'choked  disc'  (Allbut) — a  substitute  in  this  country  for  the  term 
*  Btaunngs-papilla '  (Von  Graefe). 

It  is  coutcjidt'd  that  evun  such  bq  extreme  form  of  so-called  optic  neurtcU 
may  be  profluced  merely  as  a  result  of  mechanical  congestion;  and  if  that  be 
tme,  of  course  the  minor  manifestations  of  optic  neuritis  might  b«  similarly 
induced.  Otherit  hold  that  a  similarly  extreme  form  of  the  disease  may  I>b 
induced  by  a  mere  extension  in  degree  of  the  iaflommatory  process,  which  they 
believe  to  be  the  efficient  cause  of  optic  neuriciii  in  its  less  developed  stages.  It 
seems,  moreover,  to  be  commonly  admitted  now,  by  many  excellent  observers, 
that  no  really  distiact  and  trustworthy  criteria  exist  by  which  the  '  choked 
disc'  may  be  safely  distinguished  from  tbe  so-called 'descending  ncoritifl'  in 
its  lat«r  stages. 

In  the  *  choked  disc'  stage  the  papilla  becomes  much  more  pro- 
minent and  broader.  The  form  of  the  swelling  varies.  It  may 
rcmoin  conical,  though  usually  the  sides  become  steeper  and  the  top 
more  or  less  flattened.  The  sitles  may  even  overhang  so  that  the 
tamour  Iiilr  a  fuiigiromi  shape,  and  the  vessels  as  they  pass  over  the 
^idc  may  be  conceak'd  by  the  edge  of  the  swelling  and  reappear  ia 
the  fundus  in  a  different  position. 

The  arteries  are  much  narrowed,  hut  often  more  or  less 
hidden  in  the  substance  of  the  swelling,  so  that  they 
may  appear  firflt  In  tlie  retina  near  its  edge.  The  veins  may  be  also 
greatly  hidden  in  the  substance  of  the  swelling,  though  some  of  them 
arc  usually  visible  towards  its  edge.  The  veins  are  greatly  dis- 
tended and  bmmorrhagea  are  common,  not  uufrcquently  occupying 
the  overhanging  edge  of  the  swelling.  Beyond  the  edge  of  the  disc 
the  veins  u&uuUy  present  many  curves  and  twists,  '*  The  tint  of  the 
strangled  swelling  is  usually  a  full  red,  mottled  and  streaked  froux 
enlarged  vessels  and  small  extravasation,  the  striation  due  to  tlie 
nerve  fibres  is  commonly  lost.      The  retina  adjacent  is  often  the  seat 
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of  haemorrhages  which  may  oxteud  along  tho  vessels  from  the  diso. 
.  .  .  Sight,  if  not  prcvioosly  lost»  fails  entirely,  and  often  very 
rapidly  during  the  stage  of  atrangnlation.  The  time  taken  for  the 
development  of  these  changes  varies  witliin  wide  limits,  A  nearitis 
may  remain  for  months  and  oven  years  in  the  slighter  stage,  or  most 
intense  strangalation  may  be  developed  in  a  few  weeks  "  (Gowers, 
ioc,  cit.^  p.  46). 

In  different  cases  of  optic  nearitis^  the  pathological  conditions  may 
be  arrested  at  any  stage  of  their  cvolntion  ;  may  remain  stationary  at 
such  stage  for  variable  periods ;  and  then,  spontaneously  or  under  the 
influence  of  remedies,  may  gradually  subside  so  as  more  or  less  com- 
pletely to  disappear.  For  stages  anterior  to  those  in  which  strangula- 
tion occurs,  this  disappearance  at  times  of  morbid  changes  may,  as 
above  stated,  be  almost  complete.  But  where  optic  neuritis  has  been 
dev6lo{>ed  to  such  an  extent  as  to  have  attained  the  '  choked  disc ' 
stage,  the  process  of  subsidence  is  nlower,  always  less  perfect,  and 
is  much  more  prone  to  lapse  into  a  condition  of  o])tic  atrophy.  When 
ffubeidence  begins  to  occur,  the  distension  of  the  veins  after  a  time 
grows  less,  the  redness  diminishes,  hemorrhages  cease,  previous  extra- 
rasations  gradually  disappear,  the  swelling  lessens  in  all  directions, 
and  if  it  has  been  fungiform  it  again  becomes  conical.  The  com- 
mencing pallor  shows  itself  first  in  the  highest  port  of  the  swelling 
and  slowly  spreads  downwards  and  outwards  towards  its  margin. 
The  centre  of  the  swelling  soon  presents  a  distinct  depression,  from 
which  the  arteries  emerge  oft^n  bridged  over  by  cicatricial  tissue. 
The  veins  are  moro  distinct  and  usually  less  concealed,  except  just 
beyond  the  edge  of  the  disc  so  long  as  swelling  still  exists.  As  the 
white  area  narrows  to  near  the  limits  of  the  disc,  the  edge  of  the 
choroid  and  sclerotic  appear  moro  and  more  distinctly.  The  disc  now 
has  a  white  appearance,  and  for  a  long  time  presents  no  central  de- 
pression. At  a  later  stage  still,  wh^'n  all  swelling  has  completely 
disappeared,  the  disc  generally  assumes  a  slightly  greyish  tint, 
ei>pecial1y  to  direct  examination.  There  may  be  a  zone  of  slight 
choroidal  atrophy,  giving  the  disc  an  apparently  irregular  outline. 
At  times  tho  process  of  subsidence  occurs  in  an  irregnlar  manner, 
clearing  away  from  some  parts  of  the  disc  much  more  rapidly  than  it 
does  from  others.  Ilicmorrbages  that  may  have  occurred  into  the 
retina  near  the  margiu  of  the  swollen  dine,  during  the  period  of  its 
ftubgitlence  become  absorbed;  or  they  may  leave  as  remainders  spots 
of  pigment,  or  white  spots  of  degcnerutive  origin. 
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In  regard  to  the  symptoms  of  optic  neuritis,  it  is  a  fact  of  great 
importance  loog  insisted  upon  by  flughliiigs  JacVsou  that  in  many 
oases  these  may  be  entirely  absent.  Gowers  also  says  : — ^'  The 
degree  of  neuritis  wliich  may  exist  with  no  impairment  of  acuity  o£ 
Tieion,  is  remarkablo.'*  He  adds,  *'  In  more  iotense  cases  however 
sight  is  impaired  or  last,  and  this  constitutes  the  chief  symptom  of 
optic  neuritis.  Photopbobia  may  occur  in  simple  congestion,  but  is 
practically  unknown  in  neuritis.  Pain  iu  the  eye  is  very  rare.  Pain 
in  the  head  may  occur  in  coses  of  apparently  idiopathic  papillitis.  It 
is  of  course  a  very  common  accompaniment  of  symptomatic  inflam* 
matiou,  but  Is  then  generally  to  bo  accounted  for  by  the  iutra-crauial 
disease." 

lo  the  cases  where  vision  is  affected  it  often  fails  in  one  eye  before 
the  other,  and  may  make  rapid  progress,  so  that  sight  may  be  com- 
pletely lost  in  the  course  of  a  few  days.  At  otlier  times  the  impair- 
ment of  vision  is  much  slighter  and  advances  much  more  slowly. 
Kestriction  in  the  visual  field  generally  coexists  with  diminatioa 
in  the  acuity  of  vision.  There  may  be  peripheral  contraction  of  the 
visual  field  to  a  very  variable  extent,  either  in  a  regular  or  very 
irregular  manner  (Fig.  92).     At  times  this  kind  of  change  may  co- 
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FlO.  02.     DlAORAM  OF  TBI  FlELD  OF  VtJtlOK  IN  A  CA8K  OF    SUBSIDINO  OPTIC  VKU- 
HITIS   IN  TBI  LIFT    KTB.      GASK  OF   CRUSBKLLAB   TUMOCB   [aftCT   Gowett]. 

The  ouiflr  bouodary  of  the  figure  ia  tbe  limit  of  the  average  rormal  field.  Vi^oo 
was  loflt  in  the  stiiuied  area,  preserved  only  within  the  loner  line  around  the  fixing 
point,  the  podtioo  of  which  la  indicated  by  tbe  ostifriak. 

exist  with  hemiopia,  as  another  consequence  of  the  intra-cranial 
disease.  A  central  scotoma  is  rare  from  this  cause  aad  is  said  to 
occur  only  where  a  lesion  exists  at  the  yellow  spot. 

Colour  vision  is  not  unfrei^uently  impaired  in  optic  neuritis,  and 
that  too,  at  times,  as  UaluKowski  pointed  out,  even  where  there  is  no 
diminution  in  the   acuity  of  vision.     The  order  in  which  the  loss 
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UFT  BIGHT 

Tm.  93.  DiAORAM  or  trr  Fiilds  or  VisiOM  n«  A  gasi  of  Bbkiopia  awd  ooublb 
Om-ic  KicitiTis  [after  Oowersj. 
The  BtAr  r«preMDta  the  fixiug  poiot,  tbe  dot  th«  position  of  tbo  bliod  spot.  Tha 
outer  Itnandnry  of  the  ibadiog  is  the  oorma-L  limit  of  the  field,  the  sbadioff  tbe  area 
In  which  i^i;^ht  was  lost.  There  is  seen  to  be  I'^m  of  the  whole  right  hau  of  each 
field  with  ruDceotric  limiteUon  of  the  right  iuilTcA. 


occurs  is  often  irregular,  thongh  at  other  times  it  follows  the  rule 
already  indicated  (p.  388). 

The  am  blyopi  a  occurring  during  the  height  of  the  inflammfltion  may 
Irssen  as  the  inHammation  subsides,  and  be  again  increased  later  on 
by  the  contraction  of  the  new  connective  tissue  compressing  the  nerve 
fibres.  In  other  cases,  where  there  has  been  no  affection  of  sight 
during  the  inflammatory  stage,  it  may  become  serioasly  impaired  in 
the  manner  above  indicated  during  the  late  stages  of  subsidence.  In 
the  extreme  cases  optic  atrophy  with  amanrosis  occars. 

By  far  the  most  common  cause  of  optic  neuritis  is  intra-cranial 
disease  of  some  kind,  and  of  these  tumours  take  altogether  the  first 
rank  in  point  of  frequency,  iind  that  to  a  considerable  extent  irrespec- 
tive of  their  size  or  seat.  After  these  come  basal  meningitis,  and 
al(0ces8.  It  ia  very  rarely  associated  with  cerebral  haemorrhage, 
though  it  occurs  rather  more  frequently  with  softening  of  the  brain 
due  to  thrombosis  or  cmboli.sm  of  a  large  vo<isel.  In  almost  all  such 
cases  the  optic  neuritis  when  it  occurs  is  double,  though  it  may  be  un- 
equal in  it4  development  on  the  two  sides. 

It  is  most  important,  however,  to  b«ar  in  mind  that  doable  optic 
neuritis  may  be  met  with  in  chronic  Bright^s  disease,  and  also  in 
ciironic  poisoning  from  lead,  because  in  these  conditions,  and 
especially  in  the  formeri  it  may  coexist  with  headache,  sickness  and 
oUier  symptoms,  which  might,  but  for  the  recognition  of  the  Uright'a 
disease,  and  in  tbe  absence  of  othtr  uphlhalmoscopic  signs  of  this  con- 
dilaon,  raise  a  strong  suspicioa  of  the  existcncQ  of  an  intra-craniol 
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growth.  Doublti  optic  ncaritis  may  also  be  met  with  in  association 
with  one  or  olber  of  the  ftcuto  specific  diseases,  or  with  profoaiid 
aiimmia.  In  some  cases  it  has  seeiued  to  follow  exposure  to  cold; 
while  in  others  it  occurs  withont  assignable  cause,  as  an  idiopathic 
affection. 

The  optic  nenritis  itself  presents  essentially  similar  characters^  in 
these  various  conditions.  And,  again,  tbongh  various  views  arc  put 
forward  concerning  the  actual  pathogenesis  of  optic  neuritis,  and  though 
the  condition  is  probably  producu^d  at  diflcrent  times,  now  by  one 
mechanism  and  now  by  another,  it  Eccms  to  be  generally  conceded  by 
the  best  observers,  that  such  differences  in  mode  of  pathogenesis  cannot 
be  discriminati'd  with  any  certainty  by  ophthalmoscopic  examination. 

Unilateral  optic  nenritis  ismost  apt  to  be  caused  by  tumours 
or  inflammations  involving  the  posterior  part  of  the  orbit.  It  is  an 
extremely  rare  event  for  one  eye  only  to  be  affected  under  the  inflaence 
of  one  of  the  general  conditions  previously  referred  to. 

Nothing  more  than  a  mere  mention  will  be  made  here  of  the  different 
views  that  have  been  advanced  in  order  to  account  for  the  patho- 
genesis, or  actual  production  of  optic  neuritis,  as  this 
is  a  sulject  concerning  which  much  uncertainty  still  exists. 


(1). — A  '  descending  nooritis '  (Von  Graofe) — tbat  is,  an  iDflammatioa  oom 
nianicatod  to  the  optio  nerro  from  an  inflamed  meoingea — is  commonly  regarded 
as  one  of  the  modea  ia  which  optic  nenritis  beoomea  established. 

(2). — An  inoreose  of  intra-cranial  pressnre  is  sapposed  in  other  oaseSi  in  the 
afasenoo  of  any  inflammaiion  of  the  tiiiuk  of  the  oplio  nerve  itself,  to  lead  to 
mech4inical  coHgexlion  of  the  optio  diaCj  and  thos  to  the  prodactioa  of  oM   Lbe 
eigna  met  with  in  optio  ncaritis.  Two  Tcrsiona  of  this  viow  have  been  advanced. 
a. — The  iucrcase  uf  intra-cranial  pressuxo  oaases  pressDre  apon  the  oarer- 
nona  fiinui  and  thus  impodefi  ibo  rotom  of  blood  from  the  optio  diao,  pro- 
ducing a  mocbanioal  cougesliou  thereof  (Von  Graefe). 

b. — The  increase  of  intnuoranial  presBore  (owing  to  the  fact  that  the  anb- 

vagina)  space  round  the  optio  nerve  is  oontinaoos  with  the  sabdural  spooa 

aronud  the  brain)  tends  to  distend  the  sheath  of  the  optio  oerre  with  fluid 

GB'ig.  94).  and  thus  gives  rise  to  an  undue  amount  of  pressure  upon  the  optio 

nerve  flbres  and  upon  its  vessels — the  fluid  penetrating  oven  into  the  lymph 

spaces  of  the  nerve  and  thus  more  offootually  exerting  pressure  upon  the 

several  fibres  of  the   nerve  and  upon  its  vessels,  tliereby  again  entailing 

mechanical  congestion  (Schmidt). 

(3.) — In  cBfics  of  cerebral  tamoor,  these  are  supposed  to  act  Like  foreign 

bodies  in  producing  *  irritatiou,'  whiob  aCTects  certain  tracts  of  grey  matter, 

and  these   again  are  supposod   to   send  reflected   incitationB  along  the  raso- 

motor  nerves  on  the  optio  vessels,  leading  to  frequent  contriMtioua  followed 
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Fio.  M.    PoariBios  raomxT  or  Etibaxi.  and  Optic  Nsbti,  showiko  distik- 

SION   or   THB   SBRATB   OV   THB    NBUTB   AND   eWBLUNO   OF   THB   PAPILLA.       FuOU  A 

CASB  OP  cuROKic  TRAUMATIC  NKKiNOiTis.     I*iATOHAi.  tUM  [after  PagflcsUcber 
ud  G«nUiJ. 

bj  paral^BCB,  and,  aa  consoqaoncee,  tho  trophic  clian^a  which  constitntd  the 
eondition  knowa  as  'optic  nearitia.*  This  id  commonly  deacribed  as  the  '  vaao- 
motor*  theory  (SchoeUer,  Hcghlings  Jaoksoo,  aud  Beoodikl). 

Neither  of  these  agencies  can  be  supposed  to  be  efifective  in  all 
sometiincA  we  may  liavc  to  Jo  n'ith  one  of  them  and  sometimes 
with  another;  at  other  times  two  or  even  throe  of  sach  agencies  maj 
coexist  and  act  in  combination.  An  immense  amount  of  diflfercnce  of 
opinion  still  exists  on  the  subject  of  the  pathogenesis  of  optic  neu- 
ritis, into  which,  howorer,  it  would  be  unsuitable  to  enter  further  in 
this  work. 

In  the  dhgnosis  of  optic  nenritia  itself  three  characters  hare  to  be 
especially  attended  to,  viz.,  (a)  the  amount  of  redness  of  the  optic 
disc,  {b)  the  degree  of  obscuration  of  its  edge^  and  lastlj 
(e)  the  amount  of  ^trtf/^i Hi;  of  the  disc. 

(rt).  The  normal  variations  iti  the  amount  of  rednees,  and  the 
characters  tliat  should  be  regarded  as  unnatural,  hare  already  been 
referred  to  (p.  396). 

(fi).  Obscuration  of  the  edge  of  the  disc  when  present  is  a  character 
of  great  significance.  It  is  due  to  opacity  of  the  layer  of  nerve  fibres 
lying  in  front  of  the  edge  of  the  disc,  when  they  have  become  altered 
and  rendered  more  opaque  by  disease.  It  should  be  borne  in  mind, 
fcowevcr,  that  a  blight  amount  of  obscuration  of  the  edge  may  be 
present  normally  in  those  situations  in  which  the  layer  of  healthy 
nerve  fibres  is  naturally  thickest,  that  is  on  the  nasal  side  (and 
ospccially  when  the  central  cup  is  very  large),  as  well  as  above  and 
below  along  the  course  of  the  great  vessels.  In  these  situations,  also, 
where  the  nerve  fibres  are  thickest,  there  may,  even  in  conditions  of 
Leoltb,  be  some  appearance  of  a  radiate   striation;  where  optic 
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neuritis  exists,  however,  such  striation  is  more  froqoenlly  met  with  all 
round  the  disc,  and  is  caneed  in  part  by  pale  lines  from  altered  nerve 
fibres  and  in  part  by  red  lines  dno  to  an  increase  in  fine  Yessela  lying 
betwt'i-n  the  nerve  fibr«s  (Gowers). 

(c).  The  l&Et  characteristic  to  be  sought  for  is  the  existence  of  oa 
undue  omouut  of  swelling  of  the  optic  papilla.  Normally  the  surface  of 
the  papilla  is  a  little  anterior  to  the  plane  of  the  retina,  and  only  slight 
variations  are  met  with  in  health.  But  such  elevation  is  rarely  suffi- 
cient to  be  appreciated  even  by  the  most  careful  ophthalmoecoptc 
examination.  As  a  rule,  a  prominence  which  is  readily  recog-nizable  is 
paiholugical.  In  optic  neuritis  numerous  degrees  of  elevation  may  bo 
recognized  by  resorting  to  the  following  well-known  expedients. 
When  the  'direct  method'  of  examination  is  being  employed  the 
elevation  of  one  object  in  the  fundus  above  the  level  of  an  adjacent 
object  (as  of  a  vessel  on  the  edge  of  the  physiological  cap  above 
a  vessel  at  its  bottom)  is  to  be  appreciated  by  the  obserrer  moving  his 
head  from  one  side  to  the  other,  as  far  as  possible  without  losing  sight 
of  the  objects.  The  alteration  of  the  relative  position  of  the  objects 
during  this  mann»uvre  will  be  proportioned  to  the  difference  in  level 
— and  thus,  to  tiie  amount  of  swelling  existing.  When  the  '  indirect 
method'  is  being  employed  the  same  kind  of  estimation  may  be  made 
by  means  of  a  lateral  or  vertical  movement  of  the  lens,  which  produces 
the  tiame  effect  as  a  corresponding  movement  of  the  observer's  head. 


B.-XTaOPHT    or    THE    OPTXO    NERVE. 

In  this  condition  we  have  to  do  with  diminished  vascularity  and 
more  or  less  wasting  of  the  optic  papilla — conditions  jubt  the  reverse 
of  those  met  with  in  optic  neuritis,  of  which  optic  atrophy  is  often  a 
sequence. 

Eegnrded  from  the  mere  point  of  view  of  ophthalmoscopic  appear- 
ances, optic  atrophy  may,  as  we  have  seen,  be  divided  into  three 
categories,  under  wliich  the  great  majority  of  cases  may  be  included, 
viz.  (a)  simple  atrophy,  (b)  ulropliy  following  congestion,  and  (d) 
atrophy  consecntive  to  neuritis.  Tlie  distinction  between  the  first 
and  secotid  categories  is,  however,  probably  of  little  value,  since  where 
atrophy  originates  under  apparently  the  same  conditions  it  may  some- 
times  manifest  itself  witliout,  and  sometimes  with,  a  preliminary  period 
of  more  or  less  marked  congestion.  The  atrophy  in  these  cases  is^ 
moreover,  not  supposed  to  be  a  consequence  of  the  initial  congestiou ; 
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vliile  in   tho  cases  included  under  the  tliird  category,  the  atrophy  is 
re^jarded  as  a  direct  consequence  of  the  pre-existing  neuritis. 

For  our  pr<?Bent  purpose  it  will  be  better  to  divide  cases  of  optic 
atrophy  into  two  categories  (1)  primary  atrophy  of  the  optic  nerre, 
and  (2)  fi(»rondary  atrophy  of  the  optic  nerve. 

(1).  Frimar?  atrophy  of  the  optic  nerve  occurs  in  its  most  typical 
form  as  a  foreruuner  of  locomotor  ataxy  or,  in  a  certain  iiamber  of 
eases,  concurrently  with  the  development  of  the  disease.  It  may  occur 
also,  but  much  more  rarely,  in  association  with  general  paralysis  of  the 
insane,  or  disseminated  sclerosib.  Probably  the  Intter  cases  ought  to  be 
ini-luded  under  the  head  of  secondary  atrophies,  since,  in  the  rare  cases 
of  this  diseatte  in  which  optic  atrophy  occurs,  the  atrophy  of  the  disc 
would  nio&t  likely  be  produced  by  an  extreme  overgrowth  of  conuoo- 
tire  ti88ue  (patch  of  sclerosis)  in  some  part  of  the  optic  ncr?e  behind 
the  eyeball.  lu  the  cases  of  locomotor  ataxy  and  of  general  paralysis 
of  the  insane,  however,  in  which  optic  atrophy  occurs  it  is  much  more 
likely  to  be  due  to  a  primary  and  independent  change  occurring  in  the 
optic  nerve  elements  themselves,  leading  to  a  secondary  overgrowth 
of  the  coDuectivc  tissues  of  the  disc. 

The  remainder  of  ihe  cases  of  primary  atrophy  of  the  optic  nerve 
constitute,  from  an  etiological  i>oiDt  of  view,  a  very  heterogeneous 
assemblage  of  conditions  under  which,  and  for  the  most  part  very 
rarely,  optic  atrophy  at  times  presents  itself.  In  almost  all  the 
cases,  nothing  is  known  as  to  the  actual  pathogenesis  of  the  atrophy 
in  these  different  conditions,  and,  looking  to  the  i-arily  of  the 
aasociatioDS,  it  may  be  even  difficult  to  say  whether  we  have  to  do 
with  A  mere  coincidence  or  with  a  real  causal  nexus.  Among  these 
alleged  causes,  wo  tind  menstrual  disturbances,  sexual  excesses, 
migraine,  certain  fevers  (intcrmlttcat,  typhoid,  etc.),  gastro-lutestinai 
aflTectiuns,  syphilis,  diabetes,  exposure  to  cold,  various  toxic  agents 
(such  as  alcohol,  tobacco,  and  lead),  as  well  as  blows  in  the  neigh- 
boorhood  of  the  orbit  or  on  the  eyeball.  Lastly,  it  is  worthy  of 
Doto  that  this  primary  atrophy  seems  to  be  sometimes  hereditary:  it 
has  been  known  to  aifcct  all  the  males  of  a  family  soon  after 
puberty. 

The  appearances  that  present  themselves  in  the  optic  discs  seem 
to  be  cssvntially  similar  in  all  these  eases  so  that  we  may  now  refer 
(1)  to  the  ophthalmoscopic  characters  of  simple  or 
primary  atrophy  of  the  optic  disc. 

Atrophy  of  the  nerve  fibres  of  the  optic  disc  ifl  accompanied  by  a 
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diminntion  in  Mze  or  disftppearance  of  many  of  its  small  vessels  and 
capillaries — tho  result  being  that  the  disc  becomes  more  pallid  than 
natural,  and  that  it  shriaks  or  becomes  more  or  less  'excavatrd/ 
although  its  uclual  area  remains  the  same. 

Where  tlie  condition  is  pronounced  it  is  one  that  ia  readily  recog- 
nized ;  but  in  regard  to  its  earlier  stages  mistakes  arc  easily  made, 
and  doubts  are  not  unfreciuently  felt  as  to  the  existence  or  not  of  optic 
atrophy,  especially  where  the  observer's  experience  is  small.  In  such 
cases,  |>roper  precautions  should  bo  taken  in  regard  to  tho  mode  of 
examinntion,  and  certain  qualifying  conditions,  to  which  reference 
will  now  be  made,  should  also  bo  borne  in  mind.  We  shall  here, 
again,  closely  follow  the  account  giren  by  Gowers,  referring  saoces- 
sively  to  the  charactoristics  to  which  particular  attention  must  be  paid, 
in  coming  to  a  conclusion  whether  optic  atrophy  exists  or  not  in  any 
giren  case  that  may  be  under  examination. 

Pallor. — In  order  to  form  a  correct  estimate  as  to  the  colour  o 
the  disc  it  is  important  to  examine  it  with  a  weak  illamiiiation  and 
by  the  '  direct  method/  so  as  Ui  allow  of  the  reflection  of  as  little  light 
as  possible.  In  a  strong  light  a  faintly  tinted  object  will  appear 
white;  hence  the  importance  of  employing  a  weak  illumination  in 
order  to  recognize  a  slight  colouration. 

The  normal  variations  in  the  colour  of  the  optic  disc  have  already 
been  referred  to  (p.  395).  It  is,  further,  of  importance,  in  estimating 
the  slighter  degrees  of  atrophy,  to  bear  in  mind  that,  as  a  rule,  the 
disc  becomes  paler  as  life  advances,  and  a  slight  grey  tint  is  mingled 
with  the  red,  though  the  latter  is  still  perceptible.  The  physiological 
cup,  if  alight,  is  often  indistinct  late  in  life.  Thus  a  tint  which 
is  normal  in  the  old  would  be  suggestive  of  atropliy 
in  the  young.  Although  in  nniemia  the  disc  becomes  paler,  yet 
the  change  of  tint  from  this  cause  is  generally  insignificant  in  com- 
parison with  its  normal  variations  in  colour. 

Wlien  a  pathological  pallor  of  the  disc  is  pronounced  it  extends 
over  its  whole  area  ;  but  a  commencing  pallor  is  most  apt  to  show  it- 
self in  that  part  of  the  disc  which  is  normally  palest,  that  is,  on  the 
temporal  side  where  the  nerve  fibres  are  least  numerous.  The  change 
in  this  part  is,  bowevcr,  of  most  significance  in  those  cases  where, 
owing  to  the  small  size  of  the  physiological  cup,  the  temporal  half  of 
the  di&c  normally  possesses  a  distinctly  vascular  tint.  It  has  little  or 
no  significance  in  that  large  number  of  cases  in  which  the  physio- 
logical cup  is  large  and  slopes  gradually   to  tlie  temporal  margin  of 
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the  disc,  hecansc  in  such  cases  this  portion  may  be  naturally  as  palo 
as  in  advanced  atrophy. 

For  the  above-mentioned  reasons,  the  part  on  which  attention 
flhonld  he  principally  fixed  is  that  which  normally  presents  the  most 
Tascularity,  viz.,  the  naHal  portion  of  the  disc.  Here,  when 
patient«  are  examined  from  time  to  time  during  the  development  of 
optic  fttrophy,  the  tint  may  be  eeen  to  become  gradually  paler,  the  red 
sometimes  simply  fading  and  leaving  a  white  colour  iu  its  place  ;  in 
other  caees  a  grey  becomes  niin^^lcd  with  the  red.  and  grndnally  pre- 
ponderates OS  the  red  tint  fades,  till  nltimately  a  pure  bluish  or 
greenish-grey  colour  is  left.  These  two  varieties  constitute,  in  their 
extreme  tyj>es,  tbe  white  and  grey  fo  rms  of  at  ro  phy  re- 
spectively. Intermediate  conditions,  of  course,  also  exist,  and  to 
the  '  direct  method  '  of  examination  some  grey  tint  may  always  be 
distinguished,  even  iu  discs  which  appear  of  tendinous  and  even 
chalky  whiteness  when  examined  by  the  indirect  method.  This 
grey  mottling  tends  to  increase  as  time  goes  on.  The  atrophy  leaves 
the  edge  of  the  disc  very  distinct  and  sharp.  The  sclerotic 
ring  is  clearer  thiin  it  is  naturally,  hut  may  not  at  iirst  be  recognized 
by  the  '  indirect  method/  because  it  is  not  easily  differentiated  from  the 
white  surface  of  the  altered  disc.  This  sharpness  of  the  edge  is  due, 
in  part,  to  the  fact  that  the  choroid  presents  its  uormal  characters  up 
to  the  margin,  and  thus  gives  to  the  clear  ontline  a  sharp-cut  aspect, 
which  is  the  peculiar  characteristic  of  *  simple  atrophy/ 

Excavation. — In  some  cases  of  simple  atrophy  the  depression  of 
the  disc  is  considerable,  and  in  others  it  is  slight  or  absent.  The 
Amount  of  the  deprettsiou  is  always  proportionate  to  the  wasting  of 
the  nerve  trunk  ;  and  the  degree  of  wasting  in  the  trunk  is  variable, 
owing  to  the  fact  that  in  this  a^  in  all  cases  of  nerve  atrophy  we  have 
to  do  with  two  processes — first,  a  wasting  in  the  norve  fibres,  and 
secondly,  an  overgrowth  of  the  connective  tissue  between  these  nerve 
fibres.  Where  the  wasting  is  great  and  the  overgrowth  small  we 
eboold  expect  distinct  excavation ;  on  the  other  hand,  where  the 
overgrowth  of  connective  tissue  is  excessive,  it  may  fully  occupy  the 
space  yielded  by  the  wasted  nerve  fibres,  and  then  there  would  be  no 
unnatural  excavation  of  the  disc.  In  grey  atrophy,  the  shrinking  of 
the  nerve  and  excavation  of  the  disc  is  slight,  because  this  is  the  form 
in  which  most  connective  tissue  is  developed, 

When  pathological  excavation  exists  with  atrophy,  its  special  cha- 
racter ia  that  it  affects   the  whole  disc,  and  commences 
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at  the  sclerotic  ring.  It  may  often  be  recogTiised  by  tb»- 
change  of  level  of  the  retinal  vessels  at  this  region,  a  change  which 
becomes  most  distinct  on  lateral  movement  of  the  observer's  bead. 
This  is  an  important  fiiBgnostic  si^i,  because  normally  the  depression 
of  the  centre  of  the  disc  never  begins  at  the  sclerotic  ring,  except  in 
some  of  the  cases  in  which  a  very  large  physiological  cup  exists,  and 
even  then  the  depression  begins  at  the  edge  only  on  the  temporal  side 
of  the  disc. 

The  mottling  of  the  lamina  cribrosa  may  become  very  dis- 
tinct at  the  bottom  of  the  excavation.  Where  the  normal  cup  waa 
large,  the  excavation  may  reveal  the  lamina  cribrosa  in  almost  tha 
whole  extent  of  the  disc,  the  grey  mottling  corresponding  to  th« 
bnndles  of  degenerated  nerve  fibres,  the  vrhitc  intervals  to  the  meshes 
of  the  lamina. 

The  Rttinal  VtsseU, — In  some  coses  of  simple  atrophy  the  retinal 
vessels  become  reduced  in  size,  in  others  any  such  rcdnction  is 
scarcely  appreciable.  When  present,  the  diminution  in  size  is  com- 
monly to  be  observed  first  in  the  nrterics  and  subseqneiitly  in  the 
veins.  Why  they  should  shrink  in  sume  cases  and  not  in  others 
cannot  be  said  to  be  definitely  known.  In  cases  in  which  there  is  a 
rctro-ftcular  neuritic  process,  it  might  be  expected  that  shriuking 
Vfonld  occur. 

In  the  cases  in  ivhich  atrophy  is  preceded  by  a  stage  of  congestion, 
the  disc  has,  at  first,  a  dull  red  tint,  with  a  soft-looking  surface,  tlie 
redness  being  nniformly  distributed  over  the  disc.  The  edges  of  the 
tiific  are  less  sharply  defined  than  in  health  ;  they  are  visible,  but  are 
softened,  llic  congestion  may  persist  for  a  long  time;  but  after  a 
variable  period  the  disc  slowly  becomes  paler,  and  ultimately  a  condi- 
tion of  greyish  white  atrophy  is  reached.  Occasionally  the  stage  of^ 
congestion  may  be  associate<l  with  slight  oedema,  leading  to  some 
amount  of  swelling  of  the  disc  for  a  lime. 


(2),  Secondary  Atrophy  of  the  Optic  Nerve  may  bo  caused  by 
morbid  processes  in  very  different  sites,  and  to  some  of  these  our  re- 
ference may  be  very  brief ;  partly  because  the  physiological  relations 
upon  which  they  depend  have  been  already  referred  to  (p.  137),  aud 
partly  because  much  uncertainty  still  exists  in  regard  to  the  amount  of 
atrophy  th.it  follows  lesions  in  some  of  the  sites  now  to  be  referred  t(», 

(fl).— Lesions  in  the  region  of  the  angular  or  supra-mar- 
ginal gyras,or   of  the   external  geniculate    body,  am 
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^opposed  bj  some  to  be  capable,  after  a  rntber  long  ioterral,  of  caasiag 
Atrophy  of  the  opposite  oplic  disc,  unil,  to  a  less  extent,  of  the  outer 
half  of  the  disc  on  the  side  of  lesion.  Both  Gowers  Aud  Bernhardt 
think  they  hare  seen  cases  belonging  to  such  a  category. 

(b). — A  destructive  lesion  involving  one  optic  tract  gives  rise  to 
bilateral  symmetrical  heniiopia,  but  tliiB  visual  defect,  even  after  some 
years,  is  associated  ^vith  no  Appreciable  atrophy  of  the  alVeoted  halves 
of  the  disc.  At  most  there  may  l>c  some  amount  of  pallor.  On  this 
subject,  Uoirers  says: — *'  Some  ubserverH  have  described  an  ultimate 
slight  pallor  of  the  correaponding  halves  of  tlie  discs,  but  I  have 
never  been  able  to  trace  this  in  any  of  the  cases  of  hemiopia  (about 
liiirty)  in  wliicb  I  have  carefully  looked  for  it."  Theso  positive  sLato- 
menta  conceniing  the  effects  of  lesions  in  the  optic  tracts  seem  to  me 
to  inspire  considerable  doubt  in  regard  to  the  existence  of  the  atrophy 
supposed  to  be  caused  by  lesions  of  the  optio  centres  referred  to  in 
the  previous  paragraph. 

(c). — Pressure  on  the  optic  chiasma,  is  said  to  be  a  common 
caoae  of  optic  atrophy  without  the  interveution  of  neuritis.  The  pros- 
sore  may  bo  brought  ahuut  by  tumours  sjiringing  from  any  of  the 
adjacent  parts  of  tlie  brain  or  cranium,  or  by  anearysms  of  adjacent 
neries.  Hydrocephalus  is  another  cause  ;  the  distended  third  ven- 
tricle pressing  directly  upon  the  chiasma.  In  some  cases  of  meningitis, 
^Sgain,  although  indammation  may  extend  to  the  nerve  and  cause  some 
mount  of  neuritis,  it  may  also  at  times  bring  about  snch  an  amount 
t  pressure  npon  the  chiasma  as  to  cause  atrophy  of  the  optic  nerves 
lid  consequently  of  the  discs.  In  some  of  these  cases  the  atrophy  of 
Hic  disc  is  apt  to  he  partial,  or  more  marked  in  one  than  in  the  other 
eye, 

(d). — The  optic  nerves  themselves  (one  or  both)  may  be 
damaged  in  any  part  of  their  course  from  the  chiasma  to  the  eyeball, 
to  such  an  extent  as  to  lead  to  atrophy  of  the  optic  disc.  Damage  to 
the  optic  nerves  in  front  of  the  chiasma  may  be  caused  by  tumours, 
exostoses,  or  meningitis.  This  may  be  aS'ected  within  the  optic  fora- 
men by  thick«ning  of  the  dura  mater  in  that  region,  or  by  rheuoiatio 
cr  syphilitic  thickening  of  the  bone  itself.  Various  morbid  processes, 
jigain,  may  involve  the  optic  nerve  at  the  back  of  the  orbit,  in  such  a 
tray  as  to  lead  to  atrophy  of  one  optic  disc — for  in  such  cases  the 
atrophy  is  often  single.  Patches  of  sclerosis,  occurring  in  association 
vriifa  disseminated  sclerosis,  may,  when  well  developed,  after  a  time 
«nt^l  atrophy  of  one  or  both  optio  discs. 
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It  is  iroportnnt  to  bear  m  min*!  that  in  all  thn  cases  of  secondary 
atrophy  due  to  disease  in  the  chtasma  or  in  the 
optic  nerves  to  which  wo  have  just  been  referring,  the  appear- 
ances in  the  discs  tlieinsolvcs  may  not,  and  often  do  not,  differ  in  any 
appreciable  way  from  those  that  are  passed  through  during  the  deve- 
lopment of  simple  or  primary  atrophy — stages  which  have  been  fally 
described.  It  has  been  alreaily  stated,  also,  that  '  retro-ocalar 
nenritifi  *  may,  in  some  cases,  lead  to  an  atrophy  which  is  preceded  by 
a  stage  of  congestion  with  or  withont  slight  ondcma,  and  that  in  these 
cases  the  narrowing  of  the  vessels  is  apt  to  be  most  marked,  and  ulti- 
mately may  approach  in  degree  that  met  with  in  tlie  atropliy  about 
to  be  considered,  viz.,  that  which  is  conscentive  to  intra-ocnlur 
neuritis.  In  other  cases  of  so-called  primary  atrophy,  however,  an 
iaitial  process  of  congestion  may  bo  met  with ;  while,  on  the  other 
hand,  in  some  cases  of  *  retro-ocular  neuritis  '  no  initial  stage  of  con- 
gestion precedes  the  development  of  the  atrophy. 

(e). — Lastly  wc  may  have  optic  atrophy  secondary  to  certain  morbid 
processes  occurring  within  the  eyeball,  such    as    (a)   intra-ocnlar 
neuritis,    (;3)  embolism  or  thrombosis  of  the  central   artery  of  the 
retina  or  of  one  of  its  branches,  (y)  choroido-retinitis,  or  (S) 
sequence  of  blows  upon  the  eyeball. 

Of  these,  the  most  frequent  and  by  far  the  most  important  form  of 
atrophy  is  that  which  is  secondary  to  optic  neuritis,  commonly  known 
as  (a)  papiUitic  or  consecutivf  (ttrophy,  and  to  this  form  we  shall 
first  direct  the  student's  attention. 

As  already  indicated,  optic  neuritis  may  clear  away  so  completely 
as  to  leave  no  trace  behind  it;  at  other  times  it  may  leave  certain 
slight  pathological  traces  of  its  previous  existence,  though  not  of  a 
kind  to  interfere  with  vision;  in  a  third  set  of  cases  (those  to  which 
we  are  now  about  to  refer)  it  leaves  behind  it  very  marked  patholo- 
gical changes  together  with  loss  of  vision  or  amaurosis. 

In  the  cases  where  atrophy  follows  optic  neuritis,  many  of  the  in- 
flammatory products,  instead  of  being  absorbed,  become  converted  into 
connective  tissue,  and  at  the  same  time  the  nerve  fibre*  become  more 
and  more  destroyed.  During  the  process  of  subsidence,  the  pale 
swelling  left  by  the  intliiuunation  gradually  diminishes  both  in  depth 
and  in  area.  After  a  time  it  becomes  lowered  to  the  level  of  the 
snrrounding  retina,  and  confined  within  the  limits  of  the  disc  itself, 
where  iit»  margin  gradually  becomes  more  and  more  sharply  defined. 
But  as  the  swelling  recedes  from  the  edge  of  the  choroid,  it  is  often 
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seen  that  the  edge  of  tlie  latter  has  been  damaged  irregalarly  by  an 
atrophic  process,  with  the  result  of  apparently  giving  the  disc  a  very 
irregular  outline.  The  presence  of  the  remaining  swelling  with  new 
tissue,  still  gives  the  disc  a  '*  fillcd-iu  "  appearance,  and  at  this  stage 
it  is  commonly  wliite,  or,  more  rarely,  greyish  in  tint.  As  the  new 
connective  tissne  contracts,  it  causes  further  narrowing  of  the  vessels, 
which  may  be  still  partly  covered  over  at  their  origin  or  in  their  course 
over  the  disc.  Along  their  walls  there  are  often  lines  of  dead  white 
tissue,  due  to  thickening  and  degeneration  in  their  outer  coats,  snch  as 
may  often  be  seen  bordering  the  long  veins  in  the  pia  mater  over  the 
rertex  of  the  brain.  Ultimately,  the  contraction  of  the  new  tissue  may 
cause  a  certain  amount  of  excavation  of  the  disc,  and  then,  although 
the  extremely  white  or  grey  colour  of  the  disc  indicates  atrophy,  there 
may  be  nothing  to  show  that  it  is  an  atrophy  following  neuritis  except 
the  irregular  margin  of  the  choroid  and  the  marked  nar- 
rowing of  the  vessels.  For  a  long  time  the  disc  remains 
white,  ultimately  it  tends  to  become  greyish,  especially  as  seen  by 
*  direct  examination  '  and  with  a  feeble  illumination. 

The  diminution  of  vision  during  the  period  of  subsidence,  and  the 
development  of  nerve  atrophy,  usually  goes  on  increasing  till  the  normal 
level  of  the  disc  is  attained.  After  the  stage  of  contraction  has  ceased, 
a  slow  improvement  of  vision  may  at  times  occur,  especially  in  childrea 
or  young  people. 

{ji).'^ Atrophy  secondary  to  Embolism  or  Thrombosis  of  the  Central 
Artery  of  the  Retina,  is,  in  most  cases,  a  well  defined  condition  easily 
recognizable  on  account  of  the  extreme  narrowing  of  the  arteries, 
which  are  reduced  in  size  far  below  what  is  ever  met  with  in  neuritis. 
They  pass  over  the  disc  and  retina  as  6ne  red  lines,  or  if,  ultimately, 
it  happens  that  any  amount  of  collateral  circulation  is  established, 
then  the  disused  portion  of  the  vessel  remains  as  a  narrow  whitish  lino. 
The  veins  are  at  tirst  a  little  dilated,  but  they  soon  become  narrowed 
to  a  small  extent.  The  retina  around  the  macula  lutea  and  also  around 
the  disc  is  usually  more  or  less  white  and  opaque,  owing  to  the  exis- 
tence of  (udcma.  The  optic  disc  itself  is  white  from  the  first  and  its 
edge  is  sharply  defined,  nnless  it  happens  to  be  dimmed  by  the  eedenia 
Above  referred  to  encroaching  upon  it.  The  whiteness  goes  on  increas- 
isg  till  the  disc  presents  just  the  same  appearance  that  it  does  in 
Bimple  atrophy,  except  for  the  extremely  small  size  of  the 
occluded    vessels. 

WTien  one  of  tlie  branches  of  the  central  artery  happens  to  be  oc- 
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eluded  rather  than  the  mtim  tnink  itself,  then,  in  the  proTiuco  of  such 
brnnch,  and  in  this  onlr,  we  meet  with  the  characters  above  described. 

But,  whether  the  obstruction  occurs  in  tlie  trunk  or  in  one  of  the 
main  brnncltcs  of  the  central  artery,  its  occurrence  is  marked  by  the 
characteristic  fiyuiptom  of  sudden  and  complete  loss  of  sight  in  the 
one  eye.  In  some  cases  tlie  loss  of  sight  has  not  been  absolutely 
infitftntaneous,  but  has  come  on  in  tlie  course  of  a  few  mlnates.  The 
loss  of  eight  remains  permanent  where  the  obstruction  is  in  the  main 
Tessel,  and  this  is  itself  permanent;  but  where  the  obstruction  is  ia 
one  of  the  main  branches  only,  the  initial  total  loss  of  vision  speedily 
clears  up,  so  that  it  remains  defective  only  in  that  portion  of  the  field 
corresponding  with  theocclnded  branch. 

Thrombosis  of  the  ophthalmic  artery  (and,  therefore,  of  the  re- 
tinal artery  also)  occurs  occasionally  in  association  with  thrombosis  of 
the  carotid  and  middle  cerebral  arteries.  It  would  undoubtedly  give 
rise  in  the  fun(^U8  oculi  to  just  the  same  appearances  as  are  met  with 
in  embolism  of  the  central  artery.  It  is,  however,  apt  not  to  be  care- 
fully observed,  p.irtly  because  of  the  gravity  of  the  general  state  in 
ench  patients,  and  partly  because  some  of  the  patients,  in  whom  there 
is  this  association  of  tolerably  sudden  blinJness  of  one  eye  setting  in 
vith  a  hemiplegia  of  the  opposite  side  of  the  body,  die  in  the  coarse 
of  a  few  days  or  weeks. 

Again,  cases  are  occasionally  met  with,  in  which  there  is  reason  to 
believe  that  thrombosis  (rather  than  embolism)  limittnl  to  the  *  central 
artery  *  of  the  retina  itself,  is  the  cause  of  a  more  or  less  sadden 
blindness  of  one  eye,  leading  to  appearances  otherwise  similar.  One 
Buch  case  has  recently  been  under  my  observation,  in  which  the 
patient  (with  no  valvular  disease  of  the  heart,  but  with  a  history  of 
syphilis)  awoke  one  morning  Onding  himself  blind  on  the  left  side. 

(y). — Atrophif  foUowing  Choroido-rHinitis.  The  disc  here  maybe 
either  gxa^j  or  white,  as  in  simple  atrophy,  but  according  to  Gowers  it 
often  presents  special  features,  *'  being  characterized  by  a  peculiar 
reddish,  or  yellowish  red  tint  of  di^c,  uniform  in  distribution,  the  edges 
slightly  blurred  (or  appearing  so  from  the  tint  of  the  disc),  and 
m:irked  wasting  of  the  retinal  vessels,  which  may  be  diminished  in 
number  as  well  as  in  size." 

This  choroiditic  atrophy  is  said  to  be  nearly  always  a  conseqnencc  of 
syphilis,  eithlT  inherited  or  acquired — especially  of  the  former.  It  is, 
therefore,  commonly  regarded  as  one  of  tiie  signs  of  inherited  syphilis. 

(5). — Atrojthi/  following   shucks  to  the  Retina  or   blows  upon   the 
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Eyeball.  Failure  in  the  nutrition  of  the  retina,  from  any  canse,  is  apt 
to  entAtl,  more  or  leas  quickly,  an  atrophy  of  the  optic  nerro,  usaally 
of  the  white  variety.  As  Gowers  points  out,  *'  now  and  tlien  atrophy 
of  the  optic  uerve  follows  a  cause  which  seems  to  act  hy  giving  a  shock 
to  ihe  retina,  that  leares  no  trace  behind,  e.g.j  the  complnto  amaurosis, 
which  may  accompany  the  onset  of  embolism  of  one  branch  of  the  reti- 
nal artery,  and  is  usually  temporary,  may  sometimes  be  permanent, 
even  though  all  the  other  branches  of  the  retinal  artory  are  pervious. 
Atrophy  sometimes  follows  a  blow  on  the  eye,  as  in  a  case  related  by 
Laqaenr,  in  which  a  blow  caused  completo  amaurosis  without  visible 
change  in  the  fundus,  and  simple  atrophy  followed.  Such  coses  are 
of  medical  interest  on  account  of  the  light  they  throw  on  the  action  of 
8ome  general  causes/* 

The  ti/mptoms  caused  by  advancing  atrophy  of  the  optic  disc 
are  those  of  amblyopia,  gradually  increasing  to  complete 
amaurosis,  such  as  have  been  already  described. 


a  THE  THIRD,  FOURTH,  AND  SIXTH  CRANIAL  NERVES. 

These  nerves  supply  all  the  muscles  that  move  the  eyeball,  together 
with  ita  intrinsic  muscles,  with  the  exception  of  the  dilator  iridis, 
vhich  is  innervated  by  the  sympalhctic. 

Thus  the  third  nerve  supplies,  in  addition  to  the  levator  palpebrtt 
enperiorid,  the  superior  rectus,  the  internal  rectus,  the  inferior  rectus, 
the  inferior  oblique,  together  with  the  sphincter  iridis  and  the  ciliary 
muscle  (or  *  muscle  of  accommodation  '). 

The  fourth  nerve  supplies  the  superior  oblique  muscle. 

The  aixth  nerve  supplies  the  external  rectus. 

In  reference  to  the  movements  of  the  eyeball,  the  principal  points 
that  need  to  be  borne  iu  mind  arc  the  directions  in  which  the  two  oblique 
muscles  tend  to  rotate  the  eye  on  its  antcro-poBtcrior  axis, 
viz.,  that  the  superior  oblique  rotates  the  eyeball  from  out- 
wards, inwards  and  downwards,  whilst  the  inferior  oblique  tends 
to  rotate  it  outwards  and  upwards.  This  kind  of  movement  of  the 
eyeballs  is  required  as  a  movement  of  adjustment,  needful  for  correct 
vision  (so  that  ocular  pictures  may  fall  upon  pro[>er  parts  uf  the  retina], 
and  in  C(>mpensation  for  opposite  movements  of  the  head  from  shoulder 
to  shoulder.  If  we  place  one  hand  upon  each  temporal  region  of  a 
patient,  and  incline  bis  head  lirst  to  one  shoulder  and  then  to  the 
other,  we  may  see  that  t  h  e  sound  eye  rotates  in  a  direction 
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opposite  to  that  in  which  the  head  is  lowered,  while 
if  cither  the  Bopcrior  or  the  inferior  oblique  muscle  be  paralysed  in 
the  other  eye  this  rotatory  movement  is  correspondingly  lost  or 
impaired  therein. 

It  mnst,  however,  also  be  borne  in  mind  that  whilst  the  internal 
and  tlie  external  recti  suffice  for  movements  of  the  eyeball  directly  in- 
wards or  directly  outwards,  the  eyeball  is  elevated  by  the  combined 
action  of  the  rectus  superior  and  oblique  inferior,  whilst  it  is  de- 
pressed by  the  combined  action  of  the  rectus  inferior  and  oblique 
superior.  The  conjoint  action  of  the  oblique  muscles  is  needed  in 
these  cases,  in  order  to  correct  certain  slight  rotations  of  the  eye 
which  wonld  be  caused  by  the  single  action  of  the  rectus  superior  or 
inferior^  owin^'  to  the  fact  that  these  latter  muscles  do  not  quite  cor- 
respond with  the  vortical  plane  of  the  eyeball. 

In  consequence  of  what  has  just  been  said,  it  happens  that  in  coses 
of  double  vision  due  to  paralysis  of  cither  the  internal  or  the  external 
rectus  the  images  are  found  to  be  parallel  to  one  another  (Fig.  95,  i.?). 
On  the  contrary,  iu  cases  of  paralysis  of  either  of  the  other  four  muscles 
the  afTccted  globe  becomes  partially  rotated  on  an  oblique  axis,  owing 
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FlO   &6.^~B]SUTITB   F06IT10K   OF  TUB   DOCBI^   I3UOB8  Uf   VimRtUT  VOfilll  OF 

DIPLOPIA  [after  Brlttowe]. 
In  the  above  diagram  the  thick  croea  reprcseDta  the  true  iroaj^e,  the  thin 
crnw  the  false  injagc.    Ttio  left  e^e  is  supposed  to  bealTected  in  eacti  CMS. 
1.  With  paralyaia  of  icIeruBl  reclue.  2.  WithparsJysie  of  oxtcroal  rectus. 

3,      „  H  „    superior  rectuB,  4.     „  „  „  inferior  oblique, 

a.      «         H  M    iiferior  rectus.  6.     „         „  „  superior  obhque. 
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to  the  incouipletdj  antagoaiiied  action  of  one  or  other  of  the  oblique 
muscles  ;  and  the  consequence  is  that  iW.  false  image  becomes  tilted 
in  a  direction  contrary  to  that  of  the  roiatioa  (Fig.  95,  s-a). 


r  Before  proceeding  to  speak  of  the  distinctire  eCfects  resulting  from 
paralysis  of  this  or  that  ocular  musclo,  it  will  be  needful  briefly  to 
consider  certain  general  symptoms,  or  disturbances  of  rision,  produced 
by  such  paralyses. 

A  paralysis  of  either  of  the  muscles  of  the  eyeball  tends  to  show 
itself  by  some  defect  in  the  absolute  mobility  of  the  eye  in 
the  direction  of  the  action  of  the  paralysed  muscle. 
This  defeetiTc  movement  is  only  striking  whon  the  paralysis  is  com- 
plete. In  simple  paresis  of  the  same  muscle,  the  deticiont  morement 
is  so  slight  tliut  thu  defect  is  only  detectable  when  the  two  eyes  are 
fully  compared,  in  a  manner  subsequently  to  be  referred  to  for  the 

timation  of  so-called  '  secondary  deviation.' 

When  in  action,  the  paralytic  or  paretic  muscle  lags  behind  the 
healthy  mudcle  of  the  opposite  eye  in  concert  with  which  it  acts,  in 
the  extent  of  its  contraction.  The  consequent  limitation  of  movement 
becomes  apparent  to  others  as  a  squint  or  Btrabismus,  while 
the  immediate  result  to  the  patient  himself  is  double  vision,  or 
diplopi  a. 

In  a  case  of  paralysis  of  any  orbital  muscle,  both  the  defective 

bility  oikd  the  diplopia  increase,  or  become  more  obvious,  when  the 
yes  are  directed  towards  the  side  of  the  paralysed  muscle,  and  oice 
ver»d.  These  characteristics  are  especially  ralnablo 
in  distinguishing  paralytic  from  'concomitant 
strabismus*  (see  p.  148). 

The  subjective  result  (diplopia)  may  present  itself  in  its 

niost  trouble.^tome  or  distressing  form  when   the   amount  of  ocular 

deviation  (strabismus)  is  so  slight  as  either  not  to  reveal  itself  at  all, 

or  only  after  the  most  careful  examination  of  the  movements  of  the 

wo  eyes. 

In  the  recognition  of  these  slight  forms  of  strabismus  we  must 
depend  not  so  much  upon  tbe  amount  of  primary  deviation  observable, 
but  rather  upou  the  amount  of  '  secondary  deviation  '  that  can  be  shown 
to  exist. 

Secondary  deviation  (that  is,  the  deviation  of  tbe  sound 
eye  while  the  afl'ected  eye  fixes)  is  greater  than  the  primary  deviation, 
because  the  muscle  iu  the  sound  eye  which  is  associated  in  its  action 
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with  the  paralysed  mtiscle  in  the  aifected  eye  must  receive  a  nerrotis 
impulse  of  e<|ual  intoD&ity  to  that  sent  to  the  weak  muscle.  Hence 
the  sound  muscle  becomes  orer-excited.  The  mode  of  tefiting  this 
secondary  deTiation  has  been  already  described  (p.  147). 

Looking  now  to  the  subjective  side  of  the  defect^  the  diplopia,  it 
will  be  found  that  the  image  formed  on  the  retina  of  the  afiected  eye 
is  projectod.or  seems  to  lie, in  the  direction  of  the 
paralysed  muscle.  For  instance,  if  the  loft  external  rectus  be 
paralysed,  the  image  of  that  eye  will  be  formed  to  the  inside  (Fig. 
96}  n)  of  the  mncula  Intea  (m)  and  will,  therefore,  seem  to  lie  to  the 
left  of  the  image  belonging  to  tJio  right  eye. 


Fio  06. 


RsLATiTC  posiTioti  or  DorBLB   Ihaoks   in   Pabaltsu  or  rxa   Larr 
ExTasDAi.  BxcTUS  [after  Swaoiy]. 


Where  the  image  of  the  affected  eye  lies  to  the  corresponding  side, 
as  in  this  instanci^  >ve  have  nliat  is  termed  homonymous  diplo- 
pia, and  such  double  vision  always  indicatea  convergence  of  the 
visual  lines  (internal  squint). 

But  if  the  juternal  rectus  of  the  left  eye  be  paralysed  the  image  on 
the  retina  of  that  eye  fails  to  the  outside  of  its  macula  lutea,  and 
Biust  thereloie  be  projected  to  the  right  of  the  true  position  of  tlie 
olject,  when  wo  have  what  is  called  crossed  dip  lopia,  which 
must  always  be  associated  with  divergence  of  the  visual  lines  (ex- 
ternal squiut). 

As  the  amount  of  ocular  doviatlou  varies  in  different  cases,  so  does 
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the  nmonnt  of  doable  vision  or  degree  of  separation  of  the 
images  vary.  The  Utter,  however,  may  show  itself  to  the  patient 
vrhen  the  former  is  incapable  of  being  detected  bj  the  observer.  In 
ihe  minor  amonnt^  of  diplopia  there  is  mere  liozinoss  or  indistinctness 
f  vision,  dae  to  the  overlapping  of  the  two  images  to  a  varying  extent 
ith  varying  positions  of  the  eye.  In  this  state,  vision  may  be  per- 
fectly good  with  each  eye  alone. 

In  all  cases  of  diplopia  the  images  may  be  best  discriminated  or 
referred  to  their  respective  eyes,  by  means  of  the  colour  test.  A 
resort  to  this  method  is  oftentimes  absolutely  needful  in  order  to  dis> 
criminate  the  Irnc  from  the  *  spectral  image,'  and  consequently  to 
cnabte  us  to  decide  upon  the  eye  and  the  particular  muscle  that  is  at 
fanlt.  The  simplest  means  of  np])lying  the  colour  test  is  for  the 
patient  to  look  at  some  bright  object,  such  as  a  lighted  candle,  placed 
i  a  distance  of  about  ten  feet  directly  opposite  and  on  a  level  with 
liis  eyes,  and  for  the  observer  to  place  before  one  of  the  eyes  of  the 
patient  a  piece  of  coloured  glass.  The  latter  will  then  be  easily  able 
to  indicate  to  the  observer  tlie  sittiatiun  of  the  coloured  image  as  well 
ma  of  that  belonging  to  the  other  eye.  From  the  position  of  the  two 
images  relatively  to  the  patient,  even  if  he  be  not  also  guided  by 
differences  in  their  relative  intensity,  the  observer  will  then  be  able  to 
determine  in  which  of  the  patient's  eyes  the  true  imago  is  formed. 
The  affected  eye  being  thus  made  known,  the  situation  of  the  spectral 
age — that  is,  whether  it  be  to  the  right  or  to  the  left,  above  or  below 
le  true  image — suffices  to  make  known  the  particular  muscle  which  is 
lyaed,  either  wholly  or  partially,  if  we  bear  in  mind  that  the  dis- 
placed image  always  appears  on  the  side  opposite  to  the  ocular  devia- 
tion, that  is,  towards  the  side  on  which  the  paralysed  muscle  exists. 
I  It  is  important  to  remember  that  convergent  strabismus  is  fre- 
«]nent1y  associated  with  hypermetropia,  and  on  rare  occasions 
with  myopia  (p.  l-lO).  Both  these  forms  of  *  concomitant 
strabismns '  are,  however^  generally  unaccompanied  by  diplopia, 
owing  to  the  fact  that  the  patients  so  affected  are  soon  enabled 
to  avoid  taking  note  of  the  displaced  image.  This  is  favoured  by  the 
image  in  the  displaced  eye  being  always  formed  on  the  same  port  of 
the  retina,  and  by  the  amblyopia  which  soon  ensues  on  the  affected 
side. 

A  symptom  that  often  occurs  and  causes  much  trouble  in  paralytic 
strabismus  is  a  false  projection  of  the  visual  field.  A 
false  judgment  ie  formed  concerning  the  position  of  external  objects, 
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owing  to  the  fact  that  the  amoiiat  of  movement  caused  by  tlie  contrac- 
tion of  the  alTt'Cted  znascle  is  apt  to  be  over-estimated,  since  it  in 
not  in  accord  with  the  amoant  of  energy  expended.  The  field  of 
vision  is  di^^placed  in  the  direction  of  the  action  of  the  paralysedj 
mascle — that  is  in  the  same  direction  as  that  in  which  the  displaced 
image  occnre.  Thns,  if  a  patient  sufifering  from  paralysis  of  one  of 
the  external  recti  grnsps  quickly  at  an  object  held  before  him,  he  is 
likely  to  miss  it  by  going  too  fur  to  the  outer  side.  This  false  pro- 
jection of  the  visual  field,  when  the  patient  is  walking  or  going  np  or 
down  stairs,  causes  a  feeling  of  great  insecurity,  together  with  dis- 
treseing  giddiness.  8uch  effects  arc  most  marked  when  the 
paralysed  eje  is  alone  used,  and  are,  therefore,  not  to  be  confounded 
with  any  discomfort  arising  from  the  mere  perception  of  double 
images. 

These  troublesome  symptoms,  of  both  orders,  may  be  obviated  by 
covering  the  nflfected  eye  so  08  altogether  to  prevent  its  use.  Short 
of  this,  however,  the  patient  soon  leams  to  hold  his  head  in  a 
peculiar  position  in  order  that  images  may  fall  on  those 
parts  of  his  retina:  which  do  not  give  rise  to  double  vision.  These 
positions  of  the  head  differ  in  accordance  with  the  different  mnscles 
that  are  pnralysed,  and  thus  come  to  be  in  themselves  chftracterislic. 

After  a  time,  secondary  contracture  is  apt  to  occur  in  the 
nnanlngonizcd  muscle  of  the  affected  eye,  owing  to  loss  of  the  oppo- 
sition formerly  exercised  by  the  now  paralysed  muscle.  It  is  obvious 
that  the  effect  of  this  contracture  must  be  to  increase  the  amount  of 
pre-existing  diplopia,  that  is,  to  widen  the  distance  between  the  double 
images. 

The  Third  Nkkvk  (OccLO-MOTORirs). 

Tlie  third  is  an  exclusively  motor  nerve  which  supplies  different 
muBcles  of,  or  in  connection  with,  the  eyeball.  Its  fibres  have  their 
deep  origin  in  an  elongated  nucleus  l}ing  partly  beneath  the  aquedoct 
of  Sylvius  and  partly  on  tlie  anterior  part  of  the  floor  of  the  fourth 
ventricle  (Fig.  97).  Thoy  reach  the  surface  of  the  brain  at  the 
posterior  and  inner  part  of  the  cerebral  peduncle.  Here  the  nerve*  of 
opposite  sides  diverge  from  one  another  (Fig,  87)  crossing  the  optic 
tracts  almost  at  right  angles  in  order  to  pass  through  the  dura  mater 
and  gain  the  orbital  cavity.  Within  the  orbit  each  nerve  supplies  the 
following  muscles  : — the  levator  palpebne  superioris  ;  the  superior, 
inferior,  and  internal  recti ;  the  sphincter  of  the  iris ;  and  the  ciliary 
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FlO.  07.       TBAHSYKBra    SlCTlON    OF     TKV    CbUS    CbOSBRI.    ok  a  LSTKL  with  THl 
AMTCaiOR    PAIR    OP    COBPOKA     QCADMIOKailWA    AND     TUI    ROOTS   OV    THK   THIBD 

Ruivtt,  ysOH  A  Nnm-uoNTHs  KHSSfO  [&ft«r  ErauM  &od  Row}. 

0,  C;  CnMU.    P,  PymmidAl  tract,    p^  acceuorj  portioa  of  (he  pyramidAl  tract. 

LN,  l^cuH  Niger.  RN,  Keil  dui-Ipuk  of  thft  tegmentum.  L,  Posterior  longitudinftl 
ilus.  ar  and  or',  upward  coDtiouatioD  of  the  iutomal  and  ext«rual  porticna 
yaspectively  of  tbe anterior  rO'it-zone  of  ihe  sploal  cordL 

in.  Third  nerre ;  III',  nuclvus  nf  the  third  nerve. 

IV,  Fourth  nerve  ;  l\'\  nucleus  of  the  fourth  uerve.  IT",  CxOMing  of  tl»  fibrM 
cA  tlw  fourth  nerve  to  opposite  eideei. 

dl«  Desoeading  root  of  the  trigeminus,  cc,  Aquoduct  of  Sjlrius.  x.  Crossing  of 
tb«  Abreaof  the  superior  pedunclaa  of  the  Cerebellum.  ^/.  {''lscicuIq*  of  medullatad 
ftbrw  proceeding  to  the  aoterior  pair  of  Corpora  Quadngemioa. 

tDoacle.  Tlie  different  parts  of  the  nacleas  which  innervate  these 
wrerAl  musclea  have  been  thought  to  be  deteniiined  hy  some  ob- 
Mrrers,  but  their  respective  situationa  cannot  as  yet  be  aaid  to  be 
definitely  settled. 

lo  gome  cased  the  paralysis  of  the  ncrro  is  complete  ;  that  ib,  all  its 
6bres  are  implicated.  In  other  caeea  the  fibres  supplying  individual 
muscles  may  be  affected,  so  that  weakness  or  actual  paralysis  may 
rxifit  in  this  or  that  muscle  only. 

Complete  paralysis  of  the  third  nerve  ia  to  be  recognized  by  the 
following  signs  : — The  upper  eyelid  is  dropped  and  cannot  be  raised  ; 
that  is,  there  is  complete  ptosis.  Wlien  it  is  raised  by  the  observer, 
the  eyeball  is  found  to  be  in   its  uatural  position  or  tamed  slightly 
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oatwards  and  downwards.  Tho  movements  inwards,  upw^ards  and 
directly  downwards  are  completely  lost;  on  the  other  hand^  it  can 
bo  moTed  outwards,  and  when  the  patient  is  asked  to  more  the  eyo 
downwards  the  eyeball  may  be  seen  to  rotate  most  distinctly  in  a 
downward  and  outward  direction,  owing  to  the  action  of  the  superior 
oblique  and  the  external  rectus  muscles.  Where  the  paralysis  has 
existi'd  for  some  time,  the  eye  is  generally  found  to  be  turnetl  decidedly 
outwards  and  downwards  as  a  result  of  the  unbalanced  action  and 
*  secondary  contraction'  of  the  two  sound  muscles,  the  external  rectus 
and  the  superior  oblique. 

The  pupil  is  in  a  mid  stnte  between  contraction  and  dilatation,  and 
it  does  not  contract  at  all  on  exposure  to  light.  Owing  to  paralysis 
of  the  ciliary  muscle  the  power  of  accommodation  is  also  lost.  Again, 
owing  to  the  paralysis  of  three  of  its  straight  muscles,  the  eyeball  may 
be  slightly  protruded  (cxophtholmus  paralyticus). 

Fixation  of  objects  by  both  eyes  is  only  possible  in  a  downward  and 
outward  direction,  and  false  projection  of  the  field  of  vision  occurs  in 
alt  other  directions;  double  vision  is  also  the  result  in  all  other 
directions,  producing  disiress  and  vertiginous  sensations,  so  that  even 
if  there  be  not  complete  ptosis  the  patient  commonly  prefers  to  keep 
the  al^eclcd  oyo  closed,  and  use  tho  other  only. 

The  nerve  Bbres  composing  someone  branch  of  the  third  nerve, 
or  those  supplying  some  two  of  the  muscles  above  named  may  be 
affected  separately ;  and  thus  give  rise  to  various  partial  paralyses 
in  the  domain  of  this  nerve. 


When  the  branch  supplying  the  levator  palpebrs  superioris  is 
affected,  more  or  less  complete  ptosis  is  produced.  The  eyelid  drops 
over  the  ball,  so  as  more  or  less  completely  to  obliterate  tho  palpebral 
fissure.  The  paralysis  of  this  muscle  is,  iu  some  cases,  associated  with 
that  of  the  superior  rectus,  since  both  these  muscles  are  supplied  by 
tho  same  branch  of  the  third  nerve.  It  is  supposed  that  ptosis  very 
often  has  a  peripheral  origin;  that  is,  may  be  causeil  by  injury  or 
disease  of  the  nerve  filament  supplying  this  particular  ronscli^. 

It  has  been  thought,  however,  that  some  of  the  cases  in  which 
paralysis  of  the  levator  palpebral  superioris  occurs  alone  may  be  due 
to  small  lesions  in  a  definite  region  of  the  cortex.  On  this  subject 
Ferrier  says  : — '*  Some  such  cases  have  been  observed  in  connection 
with  disease  of  the  cortex,  and  attempts  have  been  made,  but  not  I 
thiok  aaccefisfully   or  in    accordance   with  experimental  leaioofi,  to 
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locfllise  this  centre  in  the  angular  gyrus.  If  a  distinct  volitional  centro 
for  the  levator  palpebnu  euperioris  exists  in  the  human  brain  1  think 
it  must  be  soaght  for  in  the  region  now  nnder  consideration  " — that 
is,  somewhere  in  the  region  marked  (12)  in  Fig.  G.  It  is  Qrasset 
and  Laiidou2y  especially  who  believe  that  clinico-pathological  evidence 
points  rather  in  the  direction  of  the  angular  gyrus.  This  difference 
of  opinion  has  already  been  referred  to  (p.  96),  as  part  of  a  larger 
quesliour  cuiiceruLiig  the  regiou  of  tlio  cortex  principally  concerned 
with  the  production  of  'conjugate  deviation  of  the  eyes  and  head.' 
Fcrrier  calls  attention  to  a  fact  wbich  I  have  also  observed,  that  in 
Tery  many  persons  one  lid  droops  more  than  the  other  over  the  ^ornea 
(generally  tlie  left),  and  that  this  drooping  may  be  greatly  intensified 
in  low  states  of  the  system  or  from  over  fatigue. 

Either  one  of  the  throe  recti  muecles  supplied  by  the  third  nerve 
may  also  at  times  bo  paralysed  singly  ;  and  in  each  case  double  vision, 
as  well  as  some  amount  of  alteration  in  ihe  position  of  the  eyeball, 
resulte.     The  inferior  oblique  is  rarely  paralysed  alone. 


The  signs  and  symptoms  indicative  of  paralysis  of  these  four 
muscles  supplied  by  the  third  nerve  as  well  as  of  the  two  other 
ocular  muscles  supplied  by  the  fourth  and  sixth  cranial 
nerves  (superior  oblique  and  external  rectus),  wiU  be  beat  under- 
stood if  we  arrange  them  in  a  tabular  form,  so  as  to  bring  out  their 
mutual  contrasts,  and  thus  facilitate  diagnosis  in  auy  doubtful  case. 
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If  several  of  llic  ocular  muscles,  as  not  nnfreqncnlly  occurs,' 
coincidcntly  paralrscd,  tbc  symptoms  are  combined  and  may  become 
Tery  complicated  and  difficult  to  decipher. 

Paralysia  of  the  Sphincter  iiidis  (Mydriasis  paralytica).— In  this 
aflcctiuu  ttic  pupil  \s  in  a  medium  stat^  of  dilatation,  and  is  nearly  or 
completely  motionless  when  subjected  to  the  Btimulus  of  light ;  it 
mostly  contracts  very  little,  or  not  at  all,  when  the  eyes  are  strongly 
converged,  or  when  efforts  of  accommodation  are  made.  The  pup 
may  be  still  further  dilated  by  atropine.  Yisioa  is  rendered  indi 
tinct  in  consequence  of  circles  of  dispersion  ;  and  bright  light 
intensely  disagreeable.  TLe  power  of  accommodation,  though  often, 
diminished,  may  be  completely  preserved 

Paralysis  of  the  Musculus  accommodatorius  (Ciliary  muscle).— 
This  affection  may  occur  quite  independently,  but  is  often  also  com- 
plicated with  mydriasis.  In  this  form  of  paralysis  the  focal  distance 
is  increased ;  the  patient  finds  himself  incapable  of  focussing  near 
objects,  or  of  reading  f-mall  print.  He  often  forms  an  incorrect  csli- 
mate  of  the  size  and  distance  of  objects.  Paralysis  of  accommodation 
is  one  of  the  most  common  symptoms  of  diphtheritic  paralysis  ;  it 
may  also  accompany  any  other  paralysis  of  the  third  uerve. 

Thk  Fourth  Kkrve. 
The  fourth  nerve  gnpplies  the  superior  oblique  mnscle  only.     Tie 
signs  and  symptoms  attendant  npon  the  paralysis  of  this  muscle  have 
already  been  given  in  tabular  form  (p,  423). 

A  B 


'n 


Flo.  98.    SacnoNS  tbkodqh  ths  obiqiv  or  tbb  FouBrn  Nsava  [after  StUliof}. 

A|  TraDorerae  section  i&i.  the  place  af  emorgeoce  of  tine  nerve  fibres. 

B,  Oblique  section  carried  along  the  couros  of  Ibe  bundlea  f rom  Lhe  oudeos  of 
oHgin  to  the  place  of  emergence. 

Aq,  Sylvian  aqueduct  with  ita  sarroandtng  nerve  malter.  IV,  The  nerr* 
buDdloB  euieiglnp.  IV',  Deouosation  of  the  nerves  of  the  I  wo  aides,  IV",  A  round 
bundle  paitsing^  dnwnvardH  by  the  side  of  lhe  aqueduct  to  emerge  a  little  lower 
down.     «,  IV,  NuoIpus  of  theVourth  nerve. 

/,  Fillit.  sx.p.,  Superior  cerebellar  peduncle,  d,  V,  Desoeoding  toot  of  tfafl  Rfth 
nerve,   ^f  Posterior  longiludiuol  buodic.    r,  Raphe. 
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region 


The  origin  of  these  nerves  is  from  a  nucleus  which  lies  in  thi 
•twcen  the  anterior  and  the  posterior  qnatlrigvininal  bodies,  iiume~ 
ilintely  below  that  of  the  third  nerve  us  shown  in  Fig.  98.  The  two 
nerves  subsequently  decussate  in  the  substance  of  tho  valve  of 
Vieu^scns.  Tlieir  relations  at  the  base  of  the  brain,  at  their  exit 
from  tite  skull,  and  within  the  orbit  are  shown  in  Figs.  87,  88,  100. 
Throughout  this  long  course  tlie  fourth  nerves  maj  be  aGTccted  in 
various  inodes,  and  in  all  cases  the  recognition  of  the  seat  and 
nature  of  the  lesion  in  which  it  is  involved  will  depend,  in  part,  upon 
a  stody  of  the  associated  morbid  signii,  whose  nature  is  apt  to  change 
in  accordance  with  it«  varying  anatomical  relations  in  different  ports 
of  its  course  from  its  nuclous  of  origin  to  the  superior  oblique  muscle. 

The  fact  of  the  two  nerves  decussating  in  the  substance  of  the  valve 
of  Vieussens,  makes  it  possible  to  have  a  double  paralysis  of  these 
nerves  as  one  of  the  signs  of  a  tumour  of  the  middle  lobe  of  the  cere- 
iHfUuui.  The  fact  that  tbiii  is  a  very  rare  event  in  such  cases  is,  doubt- 
less, to  be  ascribed  to  the  absence  of  a  resisting  surface  on  the  other 
side  of  the  valve  of  Yicasscns — that  is,  on  the  side  of  the  fourth 
ventricle. 

The  questions  relating  to  the  pathological  diagnosis  will, 
however,  be  dealt  with  further  on. 


TiiK  SiiTii  Nerve. 
The  sixth  nerve  supplies  one  muscle  only,  viz.,  the  external  rectus. 
The  signs  and  symptoms  to  which  its  paralysis  gives  rise  have  been 
already  set  forth  in  a  tabular  form  (p.  422). 

The  sixth  nerves  arise  from  nuclei  situated  pretty  close  together  on 
each  side  of  the  middle  line,  slightly  below  the  surface  of  the  fourth 
ventricle  (Fig.  90).  From  these  points  the  nerve  fibres  pass  down- 
wards and  forwards  so  as  to  emerge  in  the  groove  between  the  pons 
and  the  medulla.  It  U  especially  worthy  of  note  that  the  fibres  of 
the  facial  nerve  wind  round  and  come  into  the  closest  relatione  with 
the  nucleus  of  the  corresponding  sixth  nerve  (Fig.  75).  llence  a 
small  focal  lesion  on  one  side  of  the  medulla  may,  among  other  signs, 
^ive  rise  to  a  siuiultaneoas  paralysis  of  muscles  supplied  by  the  sixth 
and  the  seventh  nerves — a  cumbiiiation  which  is  of  importance  from 
the  point  of  view  of  regional  diagnosis. 

relations  of  the  sixth  nerves  at  the  base  of  the  brain,  at  their 
'om  the  skull,  and  within  the  urbit,   may  be  gathered  from  a 
ifereace  to  Fig*.  87,  88,  100. 
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Fio.  D9.    DuLOBAM  or  a  section  at  rnR  linb  of  nmcnoM  bbtwben  thb  Bulb  avd 
TBB  Pons  [after  M.  Dural]. 

F,P,  Aat(>rior  pfrnmids.  fr.Pr,  Traosvors^  fibres  of  the  pooj  between  the  Uyen 
of  which  maseef)  of  gri^y  matter  are  irn  guUrlr  disposed. 

UE.Ml^,  Roots  of  tho  nervea  supplying  the  external  red  (0th  nenrM).  H, 
nucleus  of  the  sixth  nerv»>,  with  which  the  root  fibres  of  the  facisJ  uerve  come  iato 
clo86  relation  (»e«  Fig.  80,  hvu)- 

FT,  fa'^ciculua  teres  (portion  of  the  loop  of  the  Fecial). 

Fi,  Inferior  nucleii-4  of  the  fiicial  (in  which  the  foAciculu*  teres  tnlcM  ite  origin). 

GP,  Head  of  lite  posteri'T  crou.     T,  AAceudiof^f  root  of  the  irixeoiinus. 

AC,  Orey  eubataace  of  the  fl  Hjr  of  the  4tii  ventricle  (nucleus  vt  the  auditory). 

AGt  Root  fibres  of  the  auditory  nerre. 

OR,  GR,  Bestiform  bodies. 

The  qtiestioiLij  relating  to  the  patliological  diagnosis^  in  caseB 
of  paralysis  of  mus(?les  supplied  by  this,  as  well  as  by  other  octilar 
nerreSj  will  be  dealt  with  further  oo,  in  a  separate  section. 


Spasms  of  the  Ocular  ICuacles. 

Spasms,  both  tonic  and  clonic,  may  occnr  from  time  lo  time  in  the 
extrinsic  as  well  as  in  the  iiitiiiisic  muscles  of  the  eyeball.  Those  of 
the  tonic  order  are  by  far  of  the  most  importance,  and  as  they  ore 
often  produced  by  a  minor  action  of  just  such  causes  as,  in  a  more 
marked  form,  are  apt  to  produce  paralyses,  some  brief  reference  is 
needful  to  them  here. 

Slight  pressure  may  have  an  irritative  effect  prodnctive  of  spasm^ 
where  a  more  severe  pressure  would  kad  to  psralysis.  Although  the 
difference  in  the  cause  is  slip^ht,  the  effects  produced  may  tlios  be 
diametrically  opposite — since  the  spasm  of  any  given  ocular 
muscle  produces  just  the  same  kind  of  deviation  of 
the  eye  as  would  be  induced  by  a  paralysis  of  its 
antagonist. 
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Tlie  levator  palpebrce  superioris  is  only  very  rarely  the  seat  of  tonic 
F'pfljini.  The  effect,  when  it  exists,  is  to  canse  the  upper  lid  to  be 
f*ermanently  raised,  so  that  the  eye  is  not  closed  eren  daring  sleep. 
Tliiti  rare  condition  may  be  induced  by  centric  irritatiun,  though  it  is 
mnch  more  likely  to  bo  cnuscd  by  some  peripheral  irritation 
acting  within  the  orbit  npon  the  nerve  which  sappllea  this  muscle,  or 
eren  to  be  produced  in  a  reflex  fashion  by  some  peripheral  irrita- 
tion implicating  one  or  other  of  the  branches  of  the  fifth  nerve. 

Of  the  mnscles  that  more  the  eye  ball,  the  internal  rectti$  is 
by  far  the  most  freqaently  affected  by  spasm.  It  may  be  caused  by 
incipient  cerebral  disease  or  meningitis :  or  it  may  be  induced  by  some 
reflex  irritation,  especially  in  children.  It  is  often  associated 
with  neuralgic  pains  on  the  same  side  of  the  head. 
^  These  primary  spasnie  of  the  internal  rectus  must  not  be  confoanded 
with  the  secondary  spasm  of  the  same  muscle  that  is  apt  to 
occnr  when  its  antagonist,  the  external  rectus,  has  been  paralysed  for 
a  long  time.  Spasm  of  the  internal  rectus  gives  rise  to  an  homony- 
mous diplopia,  with  parallel  arrnngement  of  the  images,  exactly 
reaembliog  that  which  occurs  whon  the  external  rectus  is  paralysed 
(Fig.  95,  s).  There  is,  however,  one  important  peculiarity  serving  to 
diatingnish  the  two  cases.  In  paralysis  of  the  external  rectus  the 
images  are  steady  and  fixed  in  their  relative  pohilions  ;  in  spasm  of 
the  internal  rectus,  on  the  other  Land,  the  two  images  are  in 
constant  oscillation,  alternately  approaching  and  receding  from 
one  another. 

But  in  the  majority  of  cases  in  which  a  spasmodic  internal  squint  i» 

met  with,  it  is  due  neither  to  disease  of  the  brain   nor  to  irritation  of 

the  branch  of  the  third  nerve  ;  it  is  caused  rather  by  defects  in  the 

eyeball   leading  to  prolonged  over-action  of  the  internal  recti,  e.g.^ 

lypermetropia  and  myopia  (see  p.  148). 

A  spasmodic  external  squint  caused  by  primary  ionic  9pa9m  of  the 
external  rectus  is  met  with  only  with  extreme  rarity.  It  has  been 
foand  in  locomotor  ataxy  alti>rnating  with  spasm  of  the  internal 
rectus,  Spasm  of  the  external  rectus  gives  nse  to  a  diplopia  of  the 
same  kind  as  that  met  with  in  paralysis  of  the  internal  rcctas  (Fig. 
95,  0'  exc<^pt  that  in  the  latter  the  two  images  arc  fixed,  and  in  the 
former  they  oscillate. 

Secondary  spasm  of  the  external  rectus  (jccors  more  fre- 
quently, in  cases  where  its  antagonist,  the  internal  rectus,  has  been 
long  paralysed. 
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Apart  from  tlie  causes  alroaily  referred  to  primary  spasms  of  the 
internal  and  the  exiemal  rct-li,  but  especially  the  former,  are  apt  to 
be  produced  by  the  same  kind  of  conditioQSf  direct  and  reflex,  as 
were  mentioned  in  reference  to  spasm  of  the  levator  palpebre 
snperioris. 

Nothing  positive  »eeras  to  be  known  concerning  primary  spasms  of 
the  superior  and  inferior  rcctij  or  of  the  upper  and 
lower   oblique   muscles. 

Peculiar  clonic  spasms  arc  apt  to  involve  the  muscles  of  the  eye- 
balls, giving  rise  to  the  condition  known  as  nystagmus,  in  which 
there  recur  from  time  to  time  remarkable  oscillatory  or  rotatory  move- 
ments of  the  eyeballs.  The  movements  are  simply  lateral  and 
oscillatory  when  the  external  and  the  internal  recti  are  principally 
concerned ;  on  the  other  hand,  they  assume  more  of  a  rotatory 
chaiacter  when  the  oblique  muscles  are  implicated.  Lateral  nystag- 
mus may  be  frequently  seen  in  healthy  individuals,  especiftlty  in 
females,  when  they  look  at  a  quick  succession  of  passing  objects,  u 
when  two  trains  are  passing  one  another  and  the  person  in  the  oppo- 
site comer  seat  looks  at  the  advancing  carriages  as  they  pass.  When 
it  occurs  as  a  morbid  sign,  also,  nystagmus  is  generally  much  more 
marked  on  regarding  somewhat  distant  ubjectSj  than  when  the  eyea 
are  fixed  upon  some  near  point. 

Nystagmus  occurs  with  special  frequency  in  cases  of  disseminated  or 
cerehro  spinal  sclerosis,  and  some  suppose  it  to  be  due  in  these  cases 
to  the  occurrence  of  patches  of  sclerosis  in  the  cerebellar  pcdnncles  or 
in  the  cerebellum  itself.  It  occurs  also,  though  more  fitfully,  in  con- 
nection with  other  diseases  of  the  brain,  especially  with  chronic 
hydrocephalus.  Again,  it  is  apt  to  be  met  with  in  association  -with 
certain  congenital  defects  in  the  eyes  ;  it  occurs,  for  instance,  not  uu- 
frcquently  in  albinos. 

Colliers  who  work  in  constrained  positions,  and  consequently  hava^^H 
to  make  a  somewhat  unnatural  use  of  their  eyes,  are  not  unfrequently^B 
subject  to  so-called  *  miners' '  nystagmus  ('  Brain,*  Vol.  Ill,  p.  173). 

Nystagmus  may  also,  at  times,  occur  as  a  temporary  condition,  re- 
sulting from  some  peripheral  irritation. 

Tonic  spasm  of  the  sphincter  of  the  iris  has  already  been  referred 
to  as  a  b\^n  produced  by  diiferent  condttions,  and  consequently 
occurring  with  comparative  frequency.     It  may  be  produced  by  irrita- 
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tion  of  tlie  third  nerve  in  any  pari  of  its  conrse,  or  by  centric  irrita- 
tion of  it«  nuclens.  It  is  frequently  associated  with  irritation  of  the 
branch  of  the  third  nerve  that  supplies  the  internal  rectos.  It  may 
be  produced  by  the  action  of  rarions  drugs.  When  contraction  of 
the  pupil  is  dne  to  paresis  or  puralygis  of  the  sympathetic  nerves  sup- 
plying the  iris,  the  loss  of  power  ia  the  dilator  fibres  causes  the 
pupil  no  longer  to  respond  so  freely,  if  it  should  respond  at  all,  to 
the  action  of  atropine. 

Tonic  contraction  of  the  ciliary  moBcle  is  very  apt  to  be  associated 
with  tonic  contraction  of  the  pupil,  to  which  we  have  jnst  been  re- 
ferring. Tbey  are  commonly  associated  muscular  actions, 
and  are,  therefore,  apt  to  be  excited  Bimultancously  by  morbid  irrita- 
tions. Consequently,  no  distinct  reference  need  be  made  to  this  con- 
dition. 

Glome  Bpasma  of  the  sphincter  of  the  iris  occur  only  rarely.  In 
this  condition  contractions  and  relaxations  of  the  pupil  quickly  alter- 
nate with  one  another.  It  is  known  by  the  name  of  bippus,  or 
'  chorea  of  the  iris.'  A  minor  phase  of  this  condition  is  extremely 
common  in  epileptic  patients. 

The  Pathological   Diagnosis  in  Paralyses  of  Diferent  Ocular 

Mascles. 

The  problems  of  diagnosis  in  regard  to  paralysis  of  this  or  that 
ocular  muscle  are  very  closely  interwoven  with  the  questions  con- 
cerning the  etiology  of  such  paralyses— or,  in  other  words,  the 
regional  and  the  pathological  diagnosis  are  closely 
related  questions,  which  often  shed  a  mutual  light  upon  one  another. 

The  nerves  going  to  the  ocular  muscles  may  be  affected  in  one  or 
other  of  three  principal  situations  ;  cither  (a)  within  the  orbit,  (6) 
within  the  cranium  at  some  point  between  their  passage  through  the 
dura  mater  and  that  part  of  tlie  surface  of  the  brain  with  which  they 
are  connected,  or  (c)  by  implication  of  thoir  root  fibres  or  nuclei 
within  the  base  of  the  brain. 

Concerning  tlie  in tra-cerebral  coarse  of  the  fibres 
of  these  nerves  towards  the  cortex  almost  nothing  is 
koown ;  and  nnilateral  lesions  above  the  level  of  their  respective 
nerve  nuclei  would  seem  to  give  rise  to  no  corresponding  paralysis, 
though  a  possible  exception  to  this  may  be  made  as  regards  the 
branch  of  the  third  nerve  that  supplies  the  levator  paipebresuperioris, 
mad  the  paralysis  of  which  gives  rise  to  ptosis  (see  p.  420). 
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The  paralyses  of  tbese  nerves  of  the  eyeball  are,  therefore,  »11  of 
them  of  the  so-called  peripheral  tjpe;  for,  as  we  hare 
already  pointed  oat  (p.  11),  lesions  of  the  nuclei  of  origin  of  nerres 
give  rise  to  paralyses  which,  though  they  are  often  classed  as 
central,  exhibit  all  the  typical  characters  of  well-marked  peripheral 
paralyses.  i 

(a). — One  of  the  most  freqnont  of  all  the  varieties  of  paralysis  of 
the  ocular  muscles  is  the  so-called  rfieumatic  paralysis,  probably  a 
form  of  neuritis,  caused  principally,  as  commonly  supposed,  by  expo- 
snre  to  cold.  The  sixth  and  one  or  more  branches  of  the  third  nerye 
ore  those  chiefly  affected  by  this  caase  ;  the  fourth  nerve  only  very 
rarely. 


Pio.  100.    DuoRAU  OP  TiiB  First  oh  Ophtbalhxc  DinsiOK  of  tbb  Firm,  snowxva 
AXJio  TH«  Tbiro,  Fodrth  akd  Sixtk  Cbakial  Nkhtes  [after  Hermann]. 
V.  Senwiry  root  of  Fifth  nervo. 
GO,  Oawterian  gnnglioo. 

a,  OphLhHlmic  divlsfoo  of  the  5th  nerve. 

1,  Frontal  perre.    2,  LAchrymal  nerre.    3,  NamI  nerve. 
IX},  LftchfTmal  Glaud. 

3',  lufra-trochlenr  branch  of  Dftsal  nerve. 
3",  Long  ciliary  brAnch  of  oaBal  nf^rve. 
S'",  KrtiDch  of  nafial  nerve  lonptithalmtc  gengUoo. 
OO,  Oplithnlmic  or  leultcular  ganglion. 

III,  Third  nerve. 
4.  Upper  diviflion  of  third  netra. 

6,  Lower       „       ,.      ,.      „     ,  nenr  point  where  it  givee  the  short 

ron  t  to  the  ophthalmic  ganglioo. 

IV.  Fourth  nerve. 

7,  Its  fibres  passiog  to  tlie  superior  obligue  muscle. 
VI.  Sixth  nerve. 

6,  liA  fibres  passing  to  the  external  rectus  muscle. 
CA,  f'arnii>1  Artery. 
E,  Veitical  wctioa  through  anterior  part  of  ef  eball ;  conjanctiva  mdlcatad 
by  dotted  line. 

Penetrating  wotmds  of  the  orbit,  produced  in  the  most  various 
ways,  are  also  very  frequent  causes  of  paralysis  of  one  or  other  of 
the  ocular  mosdes.      Again,  one  or  other  of  the  nerres  within  the 
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orbit  may  be  inrolred  or  pressed  upon  by  orbital  tamonrs,  extravftsa- 
tions  of  blood,  exostoBes,  etc.  Tbe  nerves  in  this  situation  may  also 
be  affected  by  an  inflammatory  procees,  as  wben  an  erysipelatons  in- 
flammation from  the  outside  invades  the  tissues  of  the  orbit,  or  when 
a  basal  meningitis  extends  outwards. 

OphttalmOpl^pAilltenLa  » tbe  name  that  hu  been  given  by  J.  Hutchinson 
to  indicate  the  combined  paralysis  of  all  the  muscles  within  the  eyeball, 
▼iz.,  both  the  circular  fibres  and  the  dilators  of  the  iris,  as  well  as  the  ciliary 
muscle.  This  condition  Hatchinson  believes  to  be  dne  to  disease  of  the 
lenticular  ganglion,  for  the  most  part  iadaced  by  syphilis. 

In  this  connection  it  may  be  well  to  state  that  paralysis  of  the  radiating 
fibres  of  tbe  iris  alone  may  ocoar  (paralytic  my  osis),  just  as  paralysis  of 
the  sphincter  of  the  iria  may  occur  alone  (paralytic  mydriasis).  In 
paralytic  my  osis  the  pupil  is  extremely  contracted  and  dilatation  cannot  be 
brought  about  by  atropine.  It  may  be  caused  by  disease  of  the  sympathetic 
root  of  the  lenticular  ganglion,  by  disease  of  the  cervical  trunk  of  the  sympn- 
thetio,  or,  lastly,  by  injury  or  disease  occurring  in  the  ciliospinal  region  of  the 
oord. 

(A). — "Within  the  cranial  cavity  the  motor  nerves  of  the  eye  may 
be  affected  in  the  most  various  modes  (Fig.  88)  ;  they  may  be 
pressed  upon  or  involved  by  tumours  originating  in  the  brain,  tbe 
meninges,  or  the  bone  ;  they  may  be  pressed  upon  by  aneurysms  of 
the  carotid  artery;  they  may  be  involved  in  thickenings  of  the  dura 
mater,  or  in  localised  chronic  inflammations  of  this  membrane ;  or, 
they  may  be  compressed  against  the  bone  by  haemorrhages  occurring 
into  the  meninges. 

(c). — Diseases  of  the  brain  itself  may  cause  paralysis  of  the  motor 
nerves  of  the  eye  in  various  modes.  This  occurs  with  especial  fre- 
quency in  the  case  of  tumours  involving  the  cerebral  peduncles  or  the 
pons.  Paralysis  of  the  third  nerve  (Fig.  96)  in  association  with 
peduncular  disease  produces  an  altogether  typical  grouping  of 
symptoms  (p.  825).  The  sixth  nerves  are  especially  apt  to  be  involved 
by  disease  occupying  the  lower  part  of  the  pone,  or  by  any  morbil 
process  implicating  their  nuclei  beneath  the  floor  of  the  fourth 
ventricle  (Fig.  99).  Degenerative  disease  affecting  the  nuclei  of  the 
third  and  fourth  nerves  in  their  situation  beneath  the  Sylvian  aque- 
duct will  also  have  to  be  referred  to  presently,  as  the  cause  of  a 
peculiar  combination  of  paralyses  of  the  ocular  muscles,  known  as 
ophthalmoplegia  externa.  Again,  tumours  or  haemorrhages 
situated  in  the   crura  cerebri  may  compress  the  third    or  fourth 
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nerves  to  a  eerions  extent,  and  60  also  may  dropgioal  diBteneions  of  the 
third  ventricle. 

Syphilis  is  a  very  freqnent  caase  of  paraljsis  of  the  ocular  mnAclcs. 
One  or  other  of  the  motor  nerves  of  the  eye,  and  the  sixth  with 
efipecial  frequency,  may  become  affected  in  various  ways;  they  moy, 
for  instance,  be  involved  in  gummaioas  thickenings  at  their  origin 
or  in  some  part  <if  their  conrsp,  and  also  by  inflammatory  thickenings 
of  the  dura  mater  at  their  points  of  exit  from  the  skull.  They  may, 
likewise,  be  implicated  by  periostitis  or  extosea  within  the  orbit^ 
occurring  as  late  man!  Testations  of  syphilitic  infection. 

Ophthalmoplegia  externa  >s  a  disease  of  progresaiTe  oDaet  ill  wluoh  all 
the  extrinsic  ocular  miiseloa  of  both  sides  tend  1o  booome  more  and  more 
paralvBed.  It  ghowa  iUelf  Rrst  by  drooping  oC  the  ejelidfi;  then  by  inoreasing 
paresifi  of  the  other  ncalar  luiucles  till  at  last  the  power  of  moringthe  globes 
beoomea  more  or  less  lost  in  all  directions.  Hatcbinson  haa  found  that  in  ooe- 
third  of  the  recorded  cases,  there  has  also  l>eeu  blindness  with  white  atrophy 
of  the  optic  uerrofl.    Hove  rarely  other  cranial  nerves  bocome  implicated. 

It  has  long'  been  recog^uizcd  that  this  paralysia  is  of  a  progrcssiro  type,  and 
it  has  been  assumed  to  be  duo  to  dogenorativo  pathological  conditions  similar 
to  those  causing  '  prog^restiiro  mnsculur  atrophy,'  and  'gloeBO-Iabio>laryogeal 
paralysis.*  This  expectation  was  realized  by  Gowers,  who  found,  in  one  of 
Hutcbineon's  oaneSf  atrophy  and  digappcarance  of  the  nerve  cells  in  the 
medullary  nnclei  of  the  third,  fourth  and  sixth  nerves,  together  with  oor- 
responding  chaii«e8  in  their  root  fibres. 

This  condition  docit  not  Rpem  to  ossDciate  itself  spaoially  with  similar 
changes  occurring'  in  the  spinal  cord  (progressive  muscular  atrophy),  though 
it  has  l>een  met  with  by  Hutchinson  and  others  as  an  accompaniment  of  Iocck 
motor  ataxy. 


During  convalescence  from  some  acnte  diseases  paralysis  of  one 
more  ocular  muscles  occasionally  occurs.  This  is  especially  common 
during  or  after  Diphtheria^  when  certain  branches  of  tlie  third  nerve 
are  prone  to  be  affected — leading  especially  to  dilatation  of  the  pnpil 
and  paralysis  of  accommodstion. 

The  only  disfase  of  the  Spinal  Cord  in  wliich  we  are  entitled  to  look 
for  the  frequent  association  of  paralysis  of  any  of  the  ocular  mnscles 
is  locomotur  ataxy.  In  its  early  stages  paresis  of  the  sixth  or 
of  some  branches  of  the  third  nerve  are  especially  apt  to  show  them- 
selves, revealing  their  presence  principally  by  causing  temporary 
diplopia  and  it  may  be  rertigo.  Ophthalmoplegia  externa  may  also  be 
met  uitli,  as  above  indicated. 


What  has  been  SAid  above  in  regard  to  etiology,  is  of  snch  a  nature 
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AS  to  rcTifier  it  needful  to  givo  only  a  few  further  hints  in  regard  to 
the  general  mode  of  arriTing;  at  a  diagnosis,  in  cases  of  paralysis 
or  of  fipasm  of  ocular  niascles. 

The  particular  ocular  mnscle  or  muscles  affected  with  paralysis  or 
spasm  has,  in  each  case,  to  be  decided  altogether  by  reference  to  the 
presence  or  absence  of  such  signs  as  have  been  already  specified 
(pp.  422,  123). 

When  the  localization  of  the  paralysis  or  spasm  has  been  decided 
upon  (as  iuTolving  this  or  that  muscle),  we  then  hare  to  consider 
whether  such  paralysis  or  spasm  is  likely  to  be  due  to  central  or 
peripheral  causes.  It  is  well,  if  possible,  to  exclude  the 
former,  before  attempting  to  decide  between  the  different  peripheral 
fAOses,  one  or  other  of  which  may  be  in  action  in  the  particular  case 
before  us. 

Ab  far  as  concerns  diseases  of  the  Spinal  Cord,  the  existence  or  not 
nf  locomotor  ataxy  mui^t  be  considered  in  reference  to  diplopia,  or  to 
contraction  of  the  pupil  with  loss  of  its  reflex  to  light  and  presence  of 
contractility  during  accommodation  (Argyll- Robertson  phenomenon)  ; 
and,  again,  it  mu&t  be  borne  in  mind  that  spasmodic  mydriasis  or 
paralytic  myosis  may  bo  caused  by  irritative  or  destructive  disease 
in  the  cilio-spinal  region  of  the  spinal  cord. 

In  deciding  that  paralyses  or  spasms  of  the  ocular  muscles  are  due 
to  Intra- cranial  Disease^  wo  must  be  supported  by  the  existence  of 
other  good  evidence  in  favour  of  such  disease — we  must  look,  that  is, 
for  the  coexistence  of  partial  or  complete  hemiplegia,  or  for  simul- 
taneous paralyses  of  other  cranial  nerves,  the  presence  of  which 
would  lend  support  to  this  notion.  General  evidence  supporting  the 
existence  of  an  intro-cronial  new  growth,  or  of  meningitis,  cither  acnte 
or  chronic,  must  also  be  taken  into  account.  Where  the  conclusion 
is  arrived  at  that  the  cause  of  certain  ocular  symptoms  is  to  be 
attributed  to  brain  disease,  the  probable  locality  of  such  disease  has, 
of  coarse,  to  be  considered  in  reference  to  the  sum  total  of  signs  and 
symptoms  present.  In  this  relation,  it  is  altogether  a  subordinate 
question  whether  the  intra-ccrebml  origins  of  the  several  nerves  arc 
a0ect«d,  or  whether  the  nerves  themselves  are  pressed  upon  or 
involved  by  some  morbid  product  situated  anywhere  within  the 
craoinm — though  these  arc  points  that  must,  of  course,  subsequently 
receive  our  full  consideration. 

Although  such  paralyses  as  have  been  referred  to  in  the  last  para- 
graph are,  aa  we  have  already  indicated  (p.  430),  truly  of  a  *  peripheral 
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type/  sti]!  it  is  most  conTenient  to  roganl,  as  peripheral  afffctions^  ohIt 
those  ca£G8  where  the  nerres  are  involved  outside  the  crauial  carity. 
Having  excluded  the  likelihood  of  intra-cranial  lesions,  the  exUtenoe  of 
this  or  that  cause  already  referred  to  as  possibly  operating  within  the 
orbit  (p.  430)  must  he  considered.  la  this  class  of  cases,  it  is  well  to 
bear  in  mind  that  isolotcd  paralyses  of  ocaLar  muscles  are  often  coin- 
pleto  ;    while  thifi  is  rarely  so  wlien  tliey  are  of  centric  origin. 

The  s<iuint  with  potsible  diplopia,  that  may  be  caused  by  hyper- 
metropia  and  myopia,  mast  not  be  confounded  with  cases  in 
wliich  snch  symptoms  are  cansed  by  lesions  of  nerves  supplying  tlie 
ocular  muscles  (see  p.  148). 

D  — THE  FIFTH  OR  TRIGEMINAL  NERVE. 

This  nervo  contains  a  large  sensory  and  a  Binall  motor  portion. 
Reference  to  Figs.  101,  105  (v,  v',  v",)  will  clearly  show  the  posiUoiia 


Flo.  101.      DiAOBAlOIATIC  TTXW  OF  TBI   PoaTKRIOB  SITaFACX  OF  THX   M>ntnf  a     qM. 

Floor  or  thk  Focrth   Vfktbiclb,  showlno   thr   RBLiTtTR  positiohs  of 

DiFFRRiKT  KsRTR  ^uc1-■l  [ftftef  £rb]. 
The  left  hklf  of  the  figure  (repra&eate : — Cn,  f uniculae 'cuneatus,  and  y,  funicnlas 
gradlu;  0,  obex;  ip,  Ducleus  of  the  spioAl  acc^Mory  ;  ^,  nueleua  of  the  pueunio- 
goftric;  It,  reatifonn  body ;  XJl^  nocleua  of  (bo  bjpoelo«»al:  f,  funiculus  t«ret; 
a,  nucleus  of  the  acouaticue ;  m,  stHic  medattarei ;  1,  3»  3|  middle,  supctior  and  !&• 
ferior  cerobeDar  pedundes.  /,  fovea  anterior;  4,  cmincDtia  teres  (genu  oerrl 
faoialti>)  ;  6,  locus  coeruleus. 

Tlie  ri^bt  balf  of  tho  figure  repreaente  the  oerra  nuclvl  diagratntuatically : — T,, 
motor  trigeminal  ducIous;  V.  median, and  V",  Inferior  WDiory  tHgemiuU  liudeiti 
VI,  nucleuR  nf  ahducens  ;  VII,  fiirial  uucleus ;  MQ,  poet^rior  median  acouaii 
nucl«us  ;  VIII',  anterior  median,  VIII",  posterior  Utcra],  >7I1"',  anlc-rior  latenl' 
ecouptlo  narlei :  IX,  gloaso-pbairngeal  nucleus ;  X,  XX.  and  XII,  nuclei  of  nguat' 
spinal  aoressory,  and  TiypogloBsaf  oerves  respectively.  'T\\e  Roman  numerals  at  Uia 
side  of  the  figure  from  V  to  XI  represent  the  corresponding  nerTe  roota. 
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in  tlie  pons  and  medulla  of  the  sensory  and  motor  nnclei  of  this  nerve, 
and  their  relations  with  other  nerve  nuclei.  The  Bcnsor^  and  motor 
fibres  in  coonoction  with  these  nuclei,  appear,  as  is  well  known,  at  the 
surface  near  the  middle  of  each  lateral  region  of  the  pons.  In  the 
Tiatnral  position  of  the  body  the  small  motor  portion  lies  underneath 
the  sensory  dirision,  passing  beneath  the  Gasserian  ganglion  (Fig.  88), 
it  llien  immediately  joins  the  third  or  infra* maxillary  branch  of  this 
division  of  the  fifth.  The  other  two  branches — viz  ,  the  ophthalmic 
and  the  superior  maxillary — are,  therefore,  purely  sensory  nerves. 


Fic.  102.  DiwaAM  of  k  vvctioh  tbbouob  tkb  Fon  at  tbh  lktbl  or  thi  axia- 
OENCB  OVTBB  FiPTfl  NiBTU  [after  M.  Duval]. 
P,P,  Pyramidril  strands.  Pr, Transverse  fibres  of  the  pons  with  interstratift*^ 
mawecof  gnj  matter.  TT,  Orey  subsiancv  of  the  floor  of  the  fourth  ventricla 
(locasccerulQUsJ.  CP.GoUtiDoufl  substance  of  K'MaDdo.  T,  Aaceoding  root 
ol  the  trigemious,  curving  so  aa  to  cmerfre  %a  part  of  the  larger  root  of  the  trige- 
minaa.  MA,  UotArnucIeuaof  th«trififf>minuii.  M'A',  Motor  root  of  the  trigemioiu, 
(awiticatory  uerve).    T',  Tbe  Fifth  Merve  at  its  poiut  of  emergence  from  the  pons. 

It  is  important  to  bear  in  mind  that  the  third,  the  fourth,  and  the 
sixth  nerves  are,  at  the  base  of  tlie  brain,  close  to  one  another  and  to 
the  fifth  nnrve  ;  and,  moreover,  that  they  pass  through  the  dura  mater 
At  a  very  small  distance  from  one  another  (Figs.  88  and  09). 

Lesions  of  the  fifth  nerve  are  apt  to  produce  varied  efiects,  partly 
sensory,  partly  motor,  while  they  may  also  entail  certain  disorders  of 
•ecrotion  and  of  nutrition.  Secretion  is  affected,  because  the  nenro 
coutaius  fibres  which  proceed  to  the  lachrymal,  parotid  and  submaxil- 
lary glands.  Nutrition  is  impaired  for  a  reason  which  is  not  as  yet 
lH?yond  the  reach  of  donht.  It  is  very  commonly  supposed  that  the 
uerve  contains  certain  special  trophic  fibres  which  have  their  origin 
in  t2ie  Gasserian  ganglion  ;  and  that  the  injury  of  these  fibres  accounts 
for  the  occiuTcuce  of  infiammatioas  of  the  eyeball,  ulcoratioas  u{  tb« 
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cornea,  and  also  ulcerations  of  tlie  mucous  membrane  of  tlie  mouth — 
eflects  tbat  are  iindoabtedlj  apt  to  occur  iu  association  with  some 
diseases  of  the  fifth  nerves.  It  eecms  possible,  however,  that  these 
effects  maj  be  produced  by  means  of  irritations  transmitted  to  the 
tissues  in  a  centrifugal  direction,  through  the  ordinary  sensory  fibres 
of  the  nerves^that  they  may,  in  fact,  be  eflfects  occurring  quit« 
independently  of  the  existence  of  any  special  tropbic  fibres.  Vaso- 
motor fibres  for  the  conjanctiva  and  the  iris  arc  also  difitributed 
with  the  trigeminus. 


FIO.  103.     GlNEBAL  FLAH   OT   THB    BSAHCHIS   OF    THl    FiTTB  PAIS  JPBOM  QUAUl'S 

■Avatomy'  [after  sketch  bj  Sir  Chas.  Bell]. 

1,  small  root  of  the  Fifth  Nerve. 

3,  Lar^  root  paasiDg  Into  QasRerian  ganglioD, 

8,  Placed  on  boas  above  ophihulmic  nerve,  which  is  dirldiDf^  into  frootAl,  Uichry- 
mal,  and  oaaal  branches,  tlie  litter  coDDectcd  with  the  ophthalmic  gangflion. 

4,  On  bone  close  to  foramen  rotundum,  marks  the  euperinr  msxilliiry  diviflioa 
which  is  cooaected  below  with  tlie  spheno-palatine  (Meckel's)  ganglion,  and  paasas 
forwards  to  the  infra-orbital  foramen. 

6,  Oq  bone  over  the  foramen  ovale,  marks  the  Inferior  mazillBry  nerv**,  eiring  rfl 
the  aaricuIo-t«mt>:)rftl  and  muunilar  branches,  and  contioned  by  the  inferior  dental 
to  the  lowor  jaw,  and  by  the  lingual  to  tlie  tougue  ;  a,  BubmHxillnry  gland,  tbe  sub- 
maxillarj  ganglion  placed  above  it  in  connection  with  the  Ungual  nerve. 

6r  Chorda  tympani.    7,  Facial  nerve  ia^uing  from  the  Btylo-mastoid  foramen. 

The  fifth  nerve  may  have  its  futicliona  interfered  "with  either  by 
central  or  by  peripheral  lesions.     By  central  lesions  wo  shall  under- 
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fftand  all  those  that  affect  the  intra-cercbral  fibres  of  this  nerve — 
that  is,  those  which  connect  its  nuclei  in  the  pons  and  medalla  with 
different  regions  of  the  cortex;  while  we  onght  to  consider  as  peri- 
pheral lesions,  all  those  that  implicate  either  its  naclei  or  any  part 
of  the  fibres  procoeding  outwards  fronrj  them. 

Central  leflions. — Lesions  which  produce  hemiplegia  very  fre- 
tjuenlly  cause,  as  part  of  this  slate,  some  amount  of  anaesthesia  in  the 
area  of  distribution  of  the  trigeminus  on  the  side  of  the  paralysed 
limbs.  Commonly,  this  defective  sensibility  in  the  region  of  the  fifth 
oerre  is  both  slight  and  transitory ;  while  there  may  be  even  less 
evidence  of  any  weakening  of  the  masticatory  muscles  on  the  same 
side.  Where,  however,  the  lesion  producing  the  hemiplegia  involves 
the  '  hippocampal  region '  of  the  cortex,  the  posterior  third  of  the 
hinder  division  of  the  internal  capsule,  or  the  continuation  of  these 
fibres  downwards  through  the  crus  cerebri  to  the  pons,  there  is,  as 
already  pointed  out  (p.  153),  almost  a  certainty  that  a  condition  of 
complete  hemianfcsthesi  a  will  result,  in  which  anesthesia  in  the 
trigeminal  region  is  included.  In  such  cases,  the  anssthesia  in  the 
territory  of  the  fifth  nerve  may  be  very  complete  and  very  permanent. 
It  most  be  borne  in  mind,  moreover,  that  a  hemianicstbesia  no  less 
complete,  though  less  durable,  may  also  be  met  with  as  a  mere  func- 
tional disorder  (so-cal led  hysteirical  homianiGsthesia).  In 
disease  of  the  pons  Varolii  the  trigeminal  anesthesia  may,  in  rare 
cases,  be  double,  or  double  to  some  extent ;  or,  while  there  is  anes- 
thesia on  the  hemiplegic  side,  there  may  be  some  amomit  of  hyperses- 
thesia  on  the  opposite  side  of  the  face. 

Where  it  is  due  to  central  causes,  trigeminal  anesthesia  is  never 
auociatcd  with  trophic  lesions,  with  vaso-motor,  or  with  secretory 
disturbances.  It  is  extremely  rare  also,  from  centric  causes,  to  meet 
with  any  very  appreciable  paralysis  of  the  masticatory  muscles. 

Peripheral  lesionB.— When  the  root  of  the  fifth  nerve  is  destroyed 
by  disease,  situated  anywhere  between  its  nucleus  in  the  pons  (Fig. 
102)  and  the  Qasserian  ganglion,  there  may  be  complete  trigeminal 
anesthesia  of  the  same  side  as  well  as  paralysis  of  the  muscles  of 
mastication;  but  there  would  bo  no  trophic,  raso-motor, 
or  secretory  troubles.  This  portion  of  the  nerve  is  apt  to  be 
affected  by  tumours  growing  in  the  pons,  when  there  is  also  the  possi- 
bility of  an  affection  of  other  contiguous  nerves  at  the  base  of  the 
brain  (Fig.  88) — especially  of  the  third,  fourth,  and  sixth.  Paralysis 
of  these   nerves    togt'ther  with   some  amount   of  hemiplegia  on  the 
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opposite  side  of  the  body,  oonstitatea  ft  vety  typical  combination  of 
signs. 

Where  the  Gaeserian  ganglion  itself  is  either  invaded  or  rery 
severely  pressed  npon  by  tumonrs,  wo  ntny  then  get  all  the  reniarkable 
eeries  of  defects  due  to  Compute  Pai-aiysis  of  the  Ttigftninus,  It  will 
be  more  convenient  to  refer  to  the  motor  defects  first,  as  aH  the  others 
are  more  closely  related  to  one  another. 

Loss  of  power  to  trauemit  siimnli  throngh  the  motor  dirisioQ  of 
the  6fth,  causes  paralysis  in  the  ptcryg-oid,  masscter,  buccinator  and 
tem})oral  muscles.  In  consequence  of  this  the  patient  experieacea 
much  difficulty,  or  even  finds  it  impossible,  to  masticate  on  the  para- 
lysed Bide.  Tl»o  lateral  movements  of  the  jaws  are  s|>ociaIIy  inter- 
fered with  by  llie  paralysis  of  the  pterygoids.  The  lack  of  action  of 
the  temporal  muscle  on  the  paralysed  side  is  obvious  to  the  sense  of 
sight;  while  the  defective  action  of  the  masseier  is  easily  obvious  to 
the  sense  of  touch. 

Where  there  is  mere  paresis  of  these  mnsclea  of  mastication,  the 
condition  is,  of  course,  a  little  more  difficult  to  recognize;  we  mast 
judge,  however,  by  touch  and  by  what  the  patient  says  as  to  his  abititj 
to  chew  a  cnist  of  bread  on  the  suspected  side.  It  is  only  with  ex- 
treme rarity  that  the  motor  divisions  of  the  fifth  is  paralysed  simul- 
taneously on  both  sides.  The  effect  would  bo  that  only  liquid  or 
Bcmi-llaid  food  could  be  taken,  and.  owing  to  the  reinxntioa  of  its 
mascles,  the  lower  would  fall  away  somewhat  from  the  upper  jaw.  In 
theaei  as  well  as  in  the  more  common  cases  of  unilateral  paralysis,  the 
electrical  *  reaction  of  degeneration  *  may  soon  show  itself  in  the 
affected  muscles,  and  may  be  followed  later  on  by  some  amount  of 
atroplty. 

The  tensor  palati  and  the  tensor  tympani  ought  to  be  paralysed  as 
well  as  the  masticatory  muscles  ;  bat  the  effects  produced  are  so  slight 
as  to  be  scarcely  recognizable.  No  alteration  of  the  palate  on  the 
affected  side  has  been  noticed  in  these  cases  ;  and  the  principal  resuU 
of  paralysiij  of  the  tensor  tympani  seems  to  be  to  diminish  the  patient's 
power  of  hearing  deep  tones  on  the  side  implicated. 

Loss  of  power  to  transmit  stimuli  in  the  sensory  division  of 
the  fifth  nerve,  leads  to  loss  of  sensibility  of  all  kinds  (touch,  pain, 
temperature)  on  the  corresponding  side  of  the  face,  part  of  the  ear^ 
and  over  the  temple  and  forepart  of  the  head,  llie  surface  of  the  eye, 
the  nasal  and  oral  mucous  membranes,  the  gums,  part  of  the  pharynx, 
and  the  half  of  the  tongue  on  the  affected  side  are  similarly  deprired 


PABALTSI8   OF  FIBTH  NERVE, 


439 


of  sennbilitr.  Tonching  the  conjunctiva  prodncea  no  reflex  contrac- 
tion of  the  orbicularis.  A  cap  or  glass  applied  to  tho  lips  gives  the 
impression  that  it  is  broken,  owing  to  the  patient  being  nnablo  to  feel 
that  portion  which  toachea  the  anffistlietic  side.  According  to  Erb, 
even  where  the  facial  nerve  is  quite  unaffected,  "  the  moTemenU  of 
the  anesthetised  half  of  the  face  are  not  anfrequently  slow  and  im- 
perfect.*' Again,  neuralgic  pains  of  a  Bcvere  kind,  referred  to  the 
affected  side  of  tho  face,  may  occasionally  occur. 

Now  we  come  to  the  enunierntion  of  another  series  of  defects  de- 
pendent npon  Taso-motor,  trophic,  and  secretory  troubles  caused  by 
paralysis  of  the  trigeminus.  Tbey  have  been  well  summarized  by  Erb, 
whose  account  we  follow. 

The  skin  of  the  face  is  often  slightly  cooler  than  on  the  opposite 
aide,  whilst  it  may  be  of  a  bluish  red  colour  and  sliglitly  oederaatona. 
Bponginess  of  the  gums,  ulcers  of  the  mucous  membrane  of  the  mouth 
and  nose,  and  ba;morrhagc  from  these  parts,  are  all  symptoms  that 
have  been  observed.  Injuries  of  the  anarathetic  mucous  membrane 
lining  the  cheeks  often  arise  from  biting  it;  such  injuries  heal  with 
difficulty,  and  ufleu  lead  tu  the  formation  of  uuhvnltliy  ulcers. 

The  ophthalmic  symptoms  are  particularly  noticeable.  The 
acateness  of  vision  undergoes  diminution,  portly  owing  to  tlie  lessening 
of  the  lachrymal  secnlion,  and  partly  on  account  of  secondary  trophic 
diaturbances  and  hypenBmia.  One  of  the  most  interesting  trophic  dis- 
tarbauces,  often  occurring  with  trigeminal  ana;sthe«iia.  Is  the  so-called 
'  neuro-paralytic  ophthalmia,'  in  the  uiore  seriuus  forms  of  wliich  wo 
meet  with  a  gruilually  increasing  hypenemia  of  the  conjunctiva, 
together  with  cloudiness  and  ulceration  of  the  cornea.  Ultimately  we 
may  have  perforation  of  the  cornea  and  dcstmction  of  the  eye  by 
panophtbalmitis.  This  is  Cuminonly  supposed  to  be  due,  in  accor- 
dance with  Meissner's  view,  to  the  implication  of  a  set  of  *  trof'hic 
fibres '  which  proceed  from  the  Gasserian  ganglion  with  the  ophthftl- 
iitic  division  of  the  fifth  nerve.  The  notion  that  it  is  due  to  the  mere 
loss  of  sensitivity  in  the  conjunctiva  and  cornea  exposing  them  unduly 
til  the  intluence  of  irritants  from  without,  cannot  be  regarded  as 
adequate  ;  while  the  experiments  of  Sinitzin  have  shown  that  para- 
lysis of  the  vaso-motor  nerves  supplying  these  parts,  far  from  being 
ft  cauae  of  such  trophic  lesions,  seems,  on  tlie  contrary,  to  exercise  an 
iuflacnce  antagonistic  to  tlieir  progress.  Whether  these  trophic 
changes  of  the  cornea  are  duo  to  the  damage  of  special  '  trophic  nen'es  * 
aa  Meissuer  supposes,  or  to  peripherully-couducted  irritations  of  its 
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ordinary  sensory  ncnres,  seems  to  bo  the  point  principally  open  to 
doubt. 

Another  changre  in  the  eyeball  tliat  may  follow  upon  trigeminal 
irritation  is  simple  glaacoma.  Donders  first  called  sttentioD  to 
the  fact  that  this  couclitiun  appeared  to  bo  due  to  irritation  of  the 
Bocrctory  fibres  contained  in  the  trigeminns.  It  has  since  been 
eetablishod  that  irritation  either  of  the  trigeminal  nacleus  in  tho 
medulla,  or  of  the  peripheral  branches  of  the  ophthalmic  dirision— as 
from  the  introduction  of  nicotine  into  the  eye — suffices  to  produce  that 
increase  of  intra-oculor  pressure  (due  to  increased  secretion  of  the 
aqueons  humour)  upon  which  f^implc  glaucoma  depends.  Agfoin, 
increased  tension  in  the  globe  of  the  eye,  of  a  temporary  and  recurrent 
nature,  Is  met  with  from  time  to  time  in  association  with  some  fornix 
of  trigeminal  neuralgia. 

The  sense  of  smell  is  impaired,  but  only  in  consequence  of 
the  dryness  of  tho  Schneiderian  mucous  membrane.  Owing,  howeyer, 
to  the  coexisting  aussthoeia  of  the  mucous  membrane,  simple  irritation 
by  snuff,  ammonia,  or  other  such  agents,  is  no  longer  capable  of  pro- 
ducing sneezing  wlien  applied  merely  to  the  nostril  on  the  afifectQ-l 
side. 

Tho  sense  of  hearing  can  only  be  affected  through  paralysis 
of  the  tensor  tympani,  and  even  then,  as  already  stated,  only  to  a  very 
inconsiderable  extent,  by  causing  some  diminution  in  the  patient's 
ability  to  appreciate  deep  tones. 

The  sense  of  taste  was  formerly  supposed  to  be  either  lost  or 
considerably  impaired  in  the  anterior  two-thirds  of  the  tongue,  in  cases 
of  severe  disease  of  the  trunk  of  the  trigeminus.  It  is  well  known 
that  the  sense  of  taste  in  these  parts  of  the  tongne  is  due  to  inipres- 
sions  conducted  by  the  lingual  nerve  ;  it  is,  however,  equally  well 
known  thai  the  so-called  gustatory  fibres,  on  their  way  to  the  brain, 
leave  the  lingual  with  ths  chorda  lympani,  in  order  to  join  the  facial 
nerve  ;  and  that  they  certainly  continue  with  it  as  far  as  the  point  of 
origin  of  the  greater  petrosal  nerve.  The  weight  of  evidence  seems 
now  to  incline  to  the  view  that  these  gustatory  fibres  go  on  to  tlie 
brain,  with  the  trunk  of  the  facial  nerve,  ns  the  nerve  of  Wrisberir. 
Some  have  supposed  that  the  gustatory  fibres,  for  tho  most  part  at 
least,  leave  the  facial  in  the  great  petrosal  nerve,  proceeding  to- 
Meckel's  ganglion  (Fig.  104)  and  thence  to  the  second  division  of 
the  fifth  nerve  on  their  way  to  the  brain.  A  number  of  cases  have 
been  reported  which  seem  to  support  this  distribution — cases,  that  is. 
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in  whicli  there  has  been  no  disease  of  the  facia],  but  where,  with  com- 
plete trigeminal  anesthesia,  there  has  also  been  loss  of  taste  in  the 
-anterior  hal  f  of  the  tongue.  Still,  it  mast  be  borne  in  mind  that  nerves, 
like  arteries,  are  liable  to  some  variation  in  their  distribution;  and, 
therefore,  that  the  gustatory  fibres  may  also  at  times  go  to  the  brain 
with  the  facial  as  the  nerve  of  Wrisberg,  as  some  clinical  and  experi- 
mental data  appear  to  indicate.  Cnsos  have  been  recorded  wbcro 
tbere  bas  been  total  paralysis  of  nil  throe  divisions  of  tbe  fifth,  and  in 
which  the  sense  of  taste  in  the  anterior  half  of  the  tongue  has  remained 
intact.  Prevost  has  found,  moreover,  that  the  removal  of  Meckel's 
ganglion  on  both  sides  caused  no  disturbance  of  taste ;  and  in  a  case 
of  tho  removiil  of  one  of  Meckel's  ganglia,  which  recently  came  under 
my  own  observation,  there  was  a  similar  absence  of  any  impairment  of 
Udtc  on  the  corresponding  side.  The  anatomical  investigations  of 
Dnval  likewise  strongly  support  tbe  view  that  tbe  gustatory  fibres  go 
to  the  brain  with  the  facial,  as  the  nerve  of  Wrisberg,  and  that  this 
tirrre,  moreover,  terminates  in  a  portioa  of  the  gtosso-pharyngeal 
UQcIens  (see  p.  447). 

After  what  has  been  said  it  would  be  needless  to  go  into  details 
conceming  the  effects  producible  by  paralysis  of  one  or  other 
of  tbe  three  main  branches  of  the  sensory  division 
of  the  fifth.  In  eacb  case  the  anaesthesia  would  be  strictly 
limited  to  the  area  of  distribution  of  the  branch  affected,  and  with  it 
there  might  be  certain  other  associated  signs  to  which  reference  has 
been  made  above.  Thus,  with  disease  of  the  third  division  of  the  fifth, 
we  should  have  the  association  of  paralysis  of  the  masticatory  muscles  ; 
with  disease  of  the  second  division  occurring  on  the  proximal  side  of 
the  connections  with  MeckePs  ganglion,  there  might  he  the  association 
-of  loss  of  taste  in  the  anterior  half  of  the  tongue  on  tlie  affected  side ; 
while,  where  the  ophlhalnjic  division  of  the  fifth  becomes  inrolved  in 
a  destructive  lesion,  there  may  be  the  association,  with  ansesthesia  in 
the  parts  to  which  this  branch  is  distributed,  of  trophic  lesions  of  the 
eye.  The  diagnosis  in  all  these  cases  is  simple  and  likely  to  be  q^aite 
free  from  difficulty. 

Tbe  mode  of  diagnosing  central  and  peripheral  disease  of 
the  fifth  nerve  has  already  been  referred  to  (p.  437)  ;  and,  again,  in 
tbe  case  of  the  existence  of  peripheral  disease,  the  signs  indicative  of 
disease  involving  the  nuclei  of  the  fifth,  or  the  sensory  and  motor 
-fibres  between  these  nuclei  and  the  Gasserian  ganglion,  hare  been 
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potnte<l  ont,  an  coutrasted  with   tlie  signs  of  destmctire  disease  lo- 
Tolviag  the  whole  nerre  ia  this  latter  situation. 

Wc  mnst  now  refer  briefly  to  the  effects  of  irzitatiTe  lesioos  of 
the  fifth  nerre. 

As  regards  the  motor  division  of  the  fifth  ner^'e,  it  may  be  said 
that  irritative  lesions  seem  only  very  rarely,  if  nt  all,  to  induce  tonic 
Bpasms  in  the  mnscles  of  mastication  ;  while  clonic  spasms  in  these 
mnscles  probably  never  originate  from  direct  irritation  of  the  motor 
fibres  of  the  fifth. 

Tonic  gpaitm  of  the  masticatory  mascles  is  commonly  a  bilateral 
afTcction  and  then  lends  to  what  is  commonly  known  as  trismns 
or  lock-jaw.  Where  this  condition  exists,  the  external  mastica- 
tory mascles  can  bo  felt  to  be  tense  and  hard.  It  may  exist  as  part 
of  the  condition  known  as  *  tetanns ' ;  or  it  may  occur  alone,  and  in 
that  case  has  nlmost  always  a  reflex  origin.  It  may  be  produced  by 
the  action  of  cold  upon  some  of  the  superficial  branches  of  the  fifth  ; 
or  it  may  bo  due  to  prolon^c^ed  irritation  opor.itin:^  upon  some  one  of 
the  sensory  branches  of  the  fifth,  and  especially  upon  the  inferior 
maxillary  branch.  It  is  thns  an  occasional  accompaniment  ot  trige- 
minal neuralgia.  Such  irritation  may  bo  connected  with  dentition, 
with  decayed  teeth,  with  injury  to  the  jaw  during  the  extraction  of 
teeth,  with  tumours  of  the  jaw,  or  with  periostitis.  In  nervous  and 
BOBCcptible  persons,  irritation  of  the  intestine  or  of  some  other  more 
distant  part  may,  on  rare  occasions,  lead  to  trismus.  In  some 
hysterical  patients  it  may  supervene  without  apparent  cause. 

Where  the  8])a8m  is  unilateral  and  partial  it  is,  perhaps,  muck  more 
likely  to  he  produced  by  some  direct  irritation  of  the  motor  fibres  of 
the  fifth  nerve.  In  these  cases  of  partial  spasm  the  lower  jaw  may 
be  pulled  over  to  one  side,  or  it  may  be  advanced  or  retracted. 

Clonic  spa&nts  of  the  muscles  supplied  by  the  fifth  nerve  occur  as 
part  of  the  phenoratna  pertaining  to  convnisive  attacks  of  different 
kinds.  It  occurs  also,  not  nnfrequently,  in  the  cold  atiige  of  fevers 
Ctccth-cbatteriiig),  and,  generally,  during  the  occurrence  of  *  rigors.* 
A  *jaw  clonas'  has,  moreover,  been  described  of  late  by  Beovor,  which 
presented  itself  in  a  case  of  amyotrophic  lateral  sclerosis,* 

A  lateral  grinding  movement  of  the  jaws  takes  place  during  steep- 


•  It  woald  probably  oCteu  bo  met  with  in  casee  whero  ths  *  jow  jerk*  is 
grearly  ezagg'eratecl.  In  '  Braiu,'  Jany.,  1886,  some  detaila  concerning  LheM 
pheaomena  are  given  hy  Bgctot  and  also  by  do  Watteville.  Their  aiginfloan08» 
if  any,  for  diaguoiitic  parpuiuw  has  yet  to  be  dotermiuad. 
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some  cases  of  cerebral  diBease,  and  also  in   some  merely 
trsons,  especially  in  epileptics.      These  clc 


neiTous 

clonic  spasms  of  the  masti- 
to  liave  no  localising  value 


catory  muscles  thereforoi  would  seem 
whatever. 

As  regards  the  sensory  dirisioD  of  the  fifth  nerve,  it  is  well 
known  that  irritative  lesions  affecting  its  trunk,  and  especially  the 
Gasficrian  ganglion,  give  rise  to  a  more  or  loss  wide  spread  neuralgia 
over  the  area  of  distribution  of  the  nerve  (Tic  douloureux). 
The  irritation  is  in  other  cases,  and  more  frequently,  limited  to  this 
or  that  division  or  branch  of  the  nerve.  It  is,  un  the  wholo,  more 
common  in  ihe  field  of  distribution  of  the  first  or  second,  than  of  the 
third  division  of  the  fifth  nerve. 

Into  the  whole  natural  history  of  trigeminal  neuralgia  it  would  be 
impossible  to  enter  here.  We  are  principally  concerned  with  it  as  a 
concomitant  ofintra-crauial  disease;  though  there  can 
be  little  doubt  that  such  iubtances  constitute  only  a  very  small  pro- 
portion of  the  sum-total  of  coses  of  trigeminal  neuralgia.  Such 
neuralgias  are  largely  determined  by  constitutional  states  or  general 
conditions  of  the  body,  and  by  peripheral  irritations  either  in  the 
territory  of  the  fifth  nerve  (as  from  decayed  teeth),  or  in  more  distant 
parts — especially  when  these  are  of  such  a  nature  as  to  lower  the 
general  health.  Neuralgias  of  a  very  simitar  typo  may  bo  induced,  at 
other  times,  by  exposure  to  wet  and  cold. 

There  seem  to  bo  good  grounds  fur  believing  that  trigeminal 
neuralgia  is  never  met  with  as  a  result  of  an  affection  of  the  intra- 
cerebral fibres  of  the  fifth — that  is  of  the  fibres  which  ascend 
into  the  hemii^pheres  from  tlic  sensory  nucleus  in  the  medulla. 
There  appears,  on  the  contrary,  to  be  the  best  reason  for  regarding  it 
as  a  peripheral  affection  of  the  fifth  nerve — using  that  word  in  the 
widest  sense,  as  Inclusive  of  the  medullary  nucleus  of  the  nerve.  Bo 
far  as  the  peripheral  branches,  or  the  trunk  of  the  nerve  (back  as  far 
as  and  inclusive  of  the  Gasserian  ganglion)  are  concerned,  this  is 
very  'commonly  admitted.  It  is  not,  however,  so  commonly  re- 
cognized that  some  morbid  conditions,  causing  irritation  of  the  sen- 
sory nucleus  of  the  fifth,  may  also  be  a  cause  of  neuralgia  in  the 
province  of  this  nerve. 


Tumours,  or  aneurysms  of  the  carotid  artery,  may  irritate  the 
trigeminus  at  the  base  of  the  brain,  and  in  these  cases  it  is  well  to 
bear  in  mind  the  proxioiity  of  the  motor  nerves  of  the  eye-ball  (Fig3» 
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type/  still  it  is  most  conTcniont  to  rofj^ril,  as  periplural  offteiiof%»^  only 
those  cases  where  the  nerves  are  involved  nauido  the  cranial  cavity. 
Haviug  excluded  tlie  likelihood  of  intra-cranial  lesions,  the  exiatenoe  of 
this  or  that  cause  already  referred  to  as  possibly  operating  within  the 
orbit  (p.  430)  mnst  be  considered.  In  this  class  of  cases,  it  is  well  to 
bear  in  mind  that  isolated  paralyses  of  ocular  muitcles  are  oft«Q  cow- 
plctc  ;    while  this  is  rarely  so  when  they  are  of  centric  oriigio. 

The  squint  wiih  possible  diplopia,  that  maybe  caused  by  hyper- 
metropia  and  myopia,  must  not  be  confounded  with  cases  in 
which  such  symptoms  arc  cansed  by  lesiona  of  nerves  suppUiag  the 
ocular  mnsclcs  (see  p.  148). 

D.— THE  FIFTH  OR  TRIGEMDIAL  KEEVE. 

This  nerve  contains  a  liirgc  sensory  and  a  small  motor  portion. 
Reference  to  Figs.  101,  105  (v,  v',  v",)  will  clearly  show  the  positions 


Pxo.  101.    DiAORAifXA-nc  viKw  OF  TSB  PotfrsRiOB  suBrAcs  or  THB  Mapctxa.  oa 

Itoom  or  TBB  FocRTB  Vkkthjclb,  BHOwufo   THB   BaLATnv  FOfirnoaa  or 

Dirraanrr  Nbbvb  Acclbi  [»fter  Erb). 

The  Ifift  hAlf  of  the  tgare  jr^rewnU : — Cn,  funJculos  cunntus,  Bnd  g^  f unicolnt-j 

gracitiB ;  O,  obex ;  «p,  aucleue  of  the  fipioal  occMsory  ;  />,  nucleus  of  Oic  poei 

gottrie;  R,  roetiform  body ;  XU',  nacletu  of  the  hypocloKal;  r,  funiriUiu  t««a|| 

tf.nurleui  of  the  Acotuticuc;  m,  atriie  medull&res ;  1,  S,  3.  middle,  ftupetioruid  io> 

ferior  c«rebel)ar  peduncles.     /,  fovea  mcterior;  4,  emloeotiB  l«r«e  (gcaa  inrvl 

fAcialip) :  5,  locuj  ccsnileua. 

Ttie  rit;)it  tinlf  of  the  Qgura  reprewata  the  nerve  nuclei  diagrammftlioally: — V, 
motor  trifo>nin(tl  nuclcue;  \',  median,  and  V",  iofprlor  teutory  trigeminat  sraciM; 
VI,  nucleus  of  abduceos ;  VIl,  facial  nucleus;  VIU,  poeterior  nedlao  acooaiiei 
Duclsue  ;  Mil',  anterior  median.  VIII ".  poMerior  UteraJ.  Mir'',  anterior  Uural 
aooartic  norlei;  IX,  ^loaeo-pbaryngeaJ  nucleua ;  X,  XI,  and  XJI,  nuclei  of 

Soman  DumaralBat  tta* 
nerrarootSL 


•pioal  accessory,  aud  hypoglosaol  nerves  reepectivi'ly.    The 
aide  of  the  flgure  Irom  V  to  XI  represeot  the  correspoodiof 
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In  the  pons  and  mndulU  of  the  sensory  and  motor  nadei  of  this  nerve, 
»nd  tlioir  relations  with  other  nerve  nuclei.  The  sensorj  Rnd  motor 
fibres  in  counection  with  these  nuclei,  appear,  as  is  well  knova,  at  the 
surface  near  the  middle  of  eaeh  lateral  region  of  the  pons.  In  the 
natarnl  position  of  the  body  the  small  motor  portion  lies  underneath 
tlie  sensory  division,  passing  beneath  the  Gasserian  ganglion  (Fig.  88), 
it  then  immediately  joins  the  third  or  infra-maxillary  brancli  of  this 
division  of  the  fifth.  The  other  two  branches — viz.,  the  ophthalmic 
and  the  superior  maxillary — are,  therefore,  purely  sensory  nerves. 


Flo.  102.  DlJkGRAU  OF  A  SKCriON  THROrOB  Tint  POKS  AT  THS  LSTBL  OF  TBM  KMIS- 
OENCE  OF  THE  FtTTH  NuavM  [after  M.  DuTftl]. 
p.p.  Pyramidal  strands.  Pr,Tr«Deverso  ftbres  of  the  pons  with  interstratifted 
maases  of  grey  matter.  TT«  Grey  subatanco  of  the  floor  of  the  fourth  Vtinlricle 
(loeua  ctvru  leafl).  CP, GeiatiDoua  aubatancn  of  RolaDdo.  T,  Aareofling  root 
of  the  trigeminufl,  curving  so  aa  to  emer^re  as  part  of  the  larger  root  of  the  trige- 
minus. MA.  Motor  nucleus  of  thetrigiammufl.  M'A'.  Motorrootof  the  trigemtnuSi 
(masticatory  nerve).    T',  The  Fifth  Nerve  at  its  point  of  emergence  from  the  poos. 

It  13  important  to  bear  in  mind  that  the  third,  the  fourth,  and  the 
sixth  ncrvee  are,  at  the  base  of  tlie  brain,  clone  to  one  another  and  to 
ilie  fifth  nerve  ;  and,  moreover,  that  they  pass  through  the  dura  mater 
ata  very  small  distance  from  one  another  (Figs.  88  and  99). 

Lesions  of  the  fifth  nerve  are  apt  to  produce  varied  effects,  partly 
BenBory,  partly  motor,  while  they  may  also  entail  certain  disorders  of 
BOcretion  an<l  of  nutrition.  Secretion  is  affected,  because  the  nerve 
contains  fibres  which  proceed  to  the  lachrymal,  parotid  and  submaxil- 
lary glands.  Nutrition  is  impaired  for  a  reason  which  is  not  as  yet 
beyond  the  reach  of  donbt.  It  is  very  commonly  8npj>osed  that  the 
nerve  contains  certain  epecial  trophic  fibres  which  have  their  origin 
in  the  Gasserian  ganglion  ;  and  that  the  injury  of  these  fibres  accounts 
for  the  occorrence  of  inflammations  of  the  eyeball,  ulcerations  of  tliu 
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cornea,  and  also  ulcerations  of  the  macous  membrane  of  the  moatb — 
efiects  that  arc  undoubted!/  apt  to  occur  in  asaociatioa  with  somt 
diseases  of  the  6fLh  nerves.  It  seems  possible,  however,  that  those 
effects  may  be  prodaced  by  means  of  irritations  transmitted  to  the 
tissoes  in  a  centrifagal  direction,  through  the  ordinary  sensory  fibrofli 
of  the  nerves — that  they  may,  in  fact,  be  cfiecta  occurring  quitttj 
independently  of  the  existence  of  any  special  trophic  fibres.  Va8o< 
motor  fibres  for  the  conjunctiva  and  the  iris  are  also  distribated] 
with  the  trigeminus. 


PiQ.  103.     GBHUiX  1*LAK    OF   THI    BrANCBIS   OT    m    TlTTB  PUB  FBOX  QUAIX'* 

'  AVATOUY  '  [after  Bketch  by  Sir  Chas.  Bell]. 

1.  nnall  root  of  the  Tifth  Nenre. 

%  Large  root  putaing  inln  GasserUn  ganglion. 

9.  PUoed  on  bone  tkbora  ophthalmic  uerra,  which  fa  dividing  into  fronUl,  tachry 
mal,  mnd  uuat  brunches,  the  latter  coDaeded  with  tho  ophthalmic  ganglioo. 

4,  On  bone  cIom  to  foramen  rotnndum,  marks  tho  Euperinr  maxiUarr  di' 
which  is  conuect«d  below  with  the  spheno-paUtiDe  (Meeker*)  gaoglion,  and 
forwards  to  the  Infra-orbital  foraoieu. 

6,  On  bone  over  the  foramen  ovale,  marks  the  inferior  maxillary  nerve,  gi 
the  auriculo-tomporal  and  muscular  braocbee,  and  continued  bj  the  inferior 
to  the  lower  jaw^  and  by  the  lingual  to  tho  toiigue  ;  a,  mbmaxilUiy  gland,  tb* 
mazillarj  ganglion  placed  above  it  in  coDoection  with  the  Ungual  n^rre. 

6,  Chorda  tympani.    7,  Facial  oerve  ittuing  from  the  stjlo-mastoid  fonaen. 

The  fifth  nerve  may  have  its  functions  interfered  vith  either  by 
central  or  by  peripheral  lesions.     By  ce  ntral  lesions  we  shall  nader- 


tachry-  ^^ 
diTWoOi^l 

rdeotal^H 
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I  all  those  that  affect  the  intra-cerebral  fibres  of  this  nerve — 
that  is,  those  which  connect  its  nuclei  in  the  pons  and  medulla  with 
different  regions  of  the  cortex ;  while  we  ought  to  consider  as  peri- 
pheral  lesions,  oil  those  that  impKcate  either  its  nuclei  or  any  part 
of  the  fihrefl  prococding'  outwardfi  from  them. 

Central  leBions,— Lesions  which  produce  hemiplegia  rery  fre- 
quently cause^  as  part  of  this  state,  some  amount  of  aniesthesia  in  the 
aroA  of  distribution  of  the  trigeminus  on  the  side  of  the  paralysed 
limbs.  Commonly,  this  defective  sensibility  in  the  region  of  the  fifth 
nerve  is  both  slight  and  transitory;  while  there  may  bo  even  less 
evidence  of  any  weakening  of  the  masticatory  muscles  on  the  Rame 
aide.  Where,  however,  the  lesion  producing  the  liemiplegia  involves 
the  '  hippocampal  region '  of  the  cortex,  the  posterior  third  of  the 
binder  division  of  the  internal  capsule,  or  the  continuation  of  these 
fibres  downwards  through  the  cms  cerebri  to  the  pon8,  there  is,  as 
already  pointed  out  (p.  15<3),  almost  a  certainty  that  a  condition  of 
complete  hcmiances  thcs  i  a  will  result,  in  which  anicsthosia  in  the 
trigeminal  region  is  included.  In  snch  cases,  the  anaesthesia  in  the 
territory  of  the  fifth  nerve  may  bo  very  complete  and  very  permanent. 
It  must  be  borne  in  mind,  moreover,  that  a  hemianKsthesia  no  less 
complete,  tliough  less  durable,  may  also  be  met  with  as  a  mere  func- 
tional disorder  (so-called  hystcirical  hemiau  oist  hesi  a).  In 
disease  of  the  pons  Varolii  the  trigeminal  anaisthesia  may,  in  rare 
cases,  be  double,  or  double  to  some  extent ;  or,  while  there  is  anes- 
thesia on  the  Lemiplcgic  side,  there  may  be  some  amount  of  hypertea- 
thesia  on  the  opposite  side  of  the  face. 

Where  it  is  due  to  central  causes,  trigeminal  anfesthesia  is  never 
associated  with  trophic  lesions,  with  voso-motor,  or  with  secretory 
disturbances.  It  is  extremely  rare  also,  from  centric  causes,  to  meet 
with  any  very  appreciable  paralysis  of  the  masticatory  muscles. 

Peripheral  lesiona.— When  the  root  of  the  fifth  nerve  is  destroyed 
by  disease,  situated  anywhere  between  its  nucleus  in  the  pons  (Fig. 
102)  and  the  Gasscrian  ganglion,  there  may  be  complete  trigeminal 
aniEsthesia  of  the  same  side  as  well  as  paralysis  of  the  muscles  of 
mastication;  but  there  would  be  no  trophic,  vaso-motor, 
or  secretory  troubles.  This  portion  of  the  nervo  is  apt  to  bo 
affected  by  tumours  growing  in  the  pons,  when  there  is  also  the  possi- 
bility of  an  Affection  of  other  contiguous  nerves  at  the  base  of  the 
bruin  (Fig.  88) — especially  of  the  third,  fourth,  and  sixth.  Paralysis 
of  these  nerves   together  with   some  amount  of  hemiplegia  on  the 
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opposite  side  of  the  body,  constitutes  a  very  typical  combination  of 
signs. 

Where  the  Gasserian  ganglion  itself  is  either  inTaded  or  rery 
fiOTerely  pressed  upon  by  tumours,  wo  may  then  get  all  the  remarkable 
series  of  defects  due  to  Complete  Paralygia  of  the  Ttignnimta,  It  will 
be  more  convenient  to  refer  to  the  motor  defects  first,  as  all  the  others 
are  more  closely  related  to  one  another. 

Loss  of  power  to  transmit  stimuli  through  the  motor  dirisioii  of 
the  fifth,  canses  paralysis  in  the  pterygoid,  masseter,  buccinator  and 
temporal  mnficles.  In  conseqaenco  of  this  the  patient  experiences 
mnch  difRculty,  or  even  6nds  it  impossible,  to  masticate  on  the  parji- 
lyeed  side.  The  lateral  movements  of  the  jaws  are  specially  inter- 
fered with  by  the  paralysis  of  the  pterygoids.  The  lai^k  of  action  of 
the  temporal  muscle  on  the  paralysed  side  is  obvious  to  the  sense  of 
sight ;  while  the  defective  action  of  the  masseter  is  easily  obvious  to 
the  sense  of  toDch. 

Where  there  is  mere  paresis  of  these  mnscles  of  mastication,  the 
condition  is,  of  course,  a  little  more  difficult  to  recognize;  we  must 
judge,  however,  by  touch  and  by  what  the  patient  says  as  to  his  ability 
to  chew  a  crnst  of  bread  on  the  suspected  side.  It  is  only  with  ex- 
treme rarity  that  the  motor  divisioiis  of  the  fifth  is  paralysed  simul- 
taneously on  both  sides.  The  effect  would  be  that  only  liquid  or 
semi-fluid  food  could  be  taken,  and,  owing  to  the  relaxation  of  its 
muscles,  the  lower  would  fall  away  somewhat  from  the  upper  jaw.  In 
these,  as  well  as  in  the  more  common  cases  of  unilateral  paralysis,  the 
electrical  '  reaction  of  degeneration '  may  soon  show  itself  in  the 
affected  muscles,  and  may  be  followed  later  on  by  some  amount  of 
atrophy. 

The  tensor  palati  and  the  tensor  tympani  ought  to  be  paralysed  a» 
well  as  the  masticatory  muscles  ;  but  the  effects  produced  are  so  slight 
as  to  be  scarcely  recognizable.  No  alteration  of  the  palate  on  the 
affected  side  has  been  notictd  in  these  cases  ;  and  the  principal  rosoli 
of  paralysis  of  the  tensor  tympani  seems  to  be  to  diminish  the  patient's 
power  of  hearing  deep  tones  on  the  side  implicatefl. 

Loss  of  power  to  transmit  stimuli  in  the  senaory  division  of 
the  fifth  nerve,  leads  to  loss  of  sensibility  of  all  kinds  (touch,  pain, 
temperature)  on  the  corresponding  side  of  the  face,  part  of  the  ear, 
and  over  the  temple  and  forepart  of  the  head.  The  surface  of  the  eyp, 
the  nasal  and  oral  mucous  membranes,  the  gums,  part  of  the  pharynx^ 
and  the  half  of  the  tongue  on  the  affected  side  ore  similarly  d^mred 
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of  seDtibiltt/.  Tooching  tlie  conjunctiva  produces  no  reflex  contrac- 
tion of  the  orbicularis.  A  cup  or  glass  applied  to  the  lips  gircs  tho 
impression  that  it  is  broken,  owing  to  the  patient  being  nnable  to  feel 
that  portion  which  touches  the  ansesthetic  side.  According  to  Erb, 
eren  where  the  facial  nerve  is  quite  unaBected,  *'  the  luovemcnts  of 
the  aniiesthctised  half  of  the  face  are  not  iinfrcqnently  slow  and  im- 
perfect." Again,  neuralgic  pains  of  a  severe  kind,  referred  to  the 
affected  side  of  the  face,  may  occa^iioiially  occur. 

Now  we  come  to  the  enumeration  of  another  scries  of  defects  de- 
pendent upon  vaso-motor,  trophic,  and  secretory  troubles  caused  by 
paralysis  of  Uic  trigeminus.  They  have  be«u  well  suuimnrized  by  Erb, 
whose  account  wo  follow. 

The  skin  of  the  face  is  often  slightly  cooler  than  on  the  opposite 
side,  whilst  it  may  be  of  a  bluish  red  colour  and  slightly  oedematons, 
Sponginesa  of  the  gums,  ulcers  of  the  mucous  mcnibrune  of  the  mouth 
and  nose,  and  ha.'niorrhage  froui  these  parts,  are  all  symptoms  that 
have  been  observed.  lujuriea  of  the  anaesthetic  mucous  membrane 
lining  the  cheeks  often  arise  from  biting  it;  such  injuries  heal  with 
difficulty,  and  ofUMi  lead  to  the  formation  of  unhealthy  ulcers. 

The  ophthalmic  symptoms  arc  particularly  noticeable.  The 
acntouess  uf  vision  nndergocs  diminution,  partly  owing  to  the  lei^scning 
o^  the  lachrymal  scciction,  and  partly  on  account  of  secondary  trophio 
disturbances  and  hypersemia.  Oue  of  the  most  interesting  trophic  dia- 
turbaiices.  often  occurring  with  trigeminal  aniestbesia,  is  tho  so-called 
'  nenro-paraiytic  ophthalmia/  in  the  more  serious  forms  of  which  wo 
meet  with  u  gradually  increasing  hypernemia  of  the  conjunctiva, 
together  with  cloudiness  and  ulceration  of  the  cornea.  Ultimately  wo 
may  have  perforation  of  the  cornea  and  tlesimclion  of  the  eye  by 
panophthalmitis.  This  is  commonly  supposed  to  be  due,  in  accor- 
dance with  Mcissncr's  view,  to  tho  implication  of  a  set  of  '■  trophio 
fibres  '  which  proceed  from  the  Oasserian  gungliun  with  the  ophthal- 
mic division  of  the  6ftb  nerve.  The  notion  that  it  is  due  to  the  merd 
loss  of  sensitivity  in  the  conjunctiva  and  cornea  exposing  them  unduly 
If)  the  influence  of  irritanta  from  without,  cannot  be  regarded  as 
adequate  ;  while  the  experiments  of  Sinitzin  have  shown  that  para- 
lysis of  the  va^o-motor  nerves  bupplyiug  these  parts,  fur  from  being 
ft  cause  of  such  trophic  lesions,  seems,  on  tlie  contrary,  to  exercise  an 
influence  antagonistic  to  their  progress.  Wliether  these  trnphtc 
chaogea  of  the  cornea  are  due  to  the  damage  of  special  '  trophic  nerves  ' 

Meissuer  supposes,  or  to  peripherally-conducted  irritations  of  its 
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ordinary  sensory  Dcrrcs,  seems  to  bo  the  point  principally  open  to 
doubt. 

Another  change  in  the  eyeball  that  may  follow  apon  trigeminal 
irritation  is  eimple  glaucoma.  DonderB  first  called  attention  to 
tho  fact  that  this  condition  appeared  to  he  due  to  irritation  of  the 
secretory  fibres  contained  in  the  trigeminns.  It  has  since  been 
established  that  irritation  either  of  the  trigeminal  nucleus  in  the 
medulla,  or  of  the  peripheral  branches  of  the  ophthalmic  division — as 
from  the  introduction  of  nicotine  into  the  eye — suffices  to  produce  that 
increase  of  intra-ocalar  pressure  (due  to  increased  secretion  of  the 
aqneons  humour)  upon  ^rliich  Rimplc  glaucoma  depends.  Again^ 
increased  tension  in  the  globe  of  the  ere,  of  a  temporary  and  recurrent 
nature,  is  met  with  from  time  to  time  iu  association  with  some  forms 
of  trigeminal  neuralgia. 

The  sense  of  smell  is  impaired,  but  only  in  consequence  of 
the  dr}'ne£S  of  the  Schneiderian  mucous  membrane.  Owing,  however, 
to  the  coexisting  anaesthesia  of  the  mucous  membrane,  simple  irritation 
by  Biiuff,  ammonia,  or  other  snob  agents,  is  no  longer  capable  of  pro- 
duciug  bneezing  when  applied  merely  to  the  nostril  on  the  aHecteJ 
side. 

The  sense  of  hearing  can  only  he  affected  through  paralysis 
of  the  tensor  tympnni,  and  even  then,  as  already  stated,  only  to  a  very 
inconsiderable  extent,  by  causing  some  diminution  in  the  patient's 
ability  to  appreciate  deep  tones. 

The  sense  of  taste  was  formerly  supposed  to  be  cither  lost  or 
considerably  impaired  in  the  anterior  two-thirds  of  the  tongue,  in  oasca 
of  severe  disease  of  the  trunk  of  the  trigeminus.  It  is  well  known 
that  the  sense  of  taste  in  these  parts  of  the  tongue  is  due  to  impre*- 
eions  condncted  by  the  lingual  nerve ;  it  is,  however,  equoUy  wdl 
known  that  the  so-called  gustatory  fibres,  on  their  way  to  the  brain, 
leave  the  lingual  with  the  chorda  tympani,  in  order  to  join  the  facial 
nerve  ;  and  that  they  certainly  continue  with  it  as  far  os  the  point  of 
origin  of  the  greater  petrosal  nerve.  The  weight  of  evidence  seema 
now  to  incline  to  the  view  that  these  gustatory  fibres  go  on  to  the 
brain,  with  the  trunk  of  tho  facial  nerve,  ns  the  nerve  of  Wrisberg. 
Some  have  supposed  that  the  gustatory  fibres,  for  the  most  part  at 
least,  leave  the  facial  in  the  great  petrosal  nerve,  proceeding  to 
Meckel's  ganglion  (Fig.  104)  and  thence  to  the  second  division  of 
the  fifth  nerve  on  their  way  to  the  brain.  A  number  of  cases  hate 
been  reported  which  seem  to  support  this  distribution — caseBi  Uiatiay 
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in  which  there  has  been  no  disease  of  the  facial,  but  where,  with  com- 
plete trigeminal  anaesthesia,  there  has  also  been  loss  of  taste  in  the 
■anterior  half  of  the  tongue.  Still,  it  must  be  borne  in  mind  that  nerves, 
like  arteries,  afe  liable  to  some  variation  in  their  distribution ;  and, 
^erefore,  that  the  gustatory  fibres  may  also  at  times  go  to  the  brain 
with  the  facial  as  the  nerve  of  Wrisberg,  as  some  clinical  and  experi- 
mental data  appear  to  indicate.  Cases  have  been  recorded  where 
there  has  been  total  paralysis  of  all  three  divisions  of  the  fifth,  and  in 
which  the  sense  of  taste  in  the  anterior  half  of  the  tongue  has  remained 
intact.  Prevost  has  found,  moreover,  that  the  removal  of  Meckel's 
ganglion  on  both  sides  caused  no  disturbance  of  taste ;  and  in  a  case 
•of  the  removal  of  one  of  Meckel's  ganglia,  which  recently  came  under 
my  own  observation,  there  was  a  similar  absence  of  any  impairment  of 
taste  on  the  corresponding  side.  The  anatomical  investigations  of 
Dnval  likewise  strongly  support  the  view  that  the  gustatory  fibres  go 
to  the  brain  with  the  facial,  as  tlie  nerve  of  Wrisberg,  and  that  this 
nerve,  moreover,  terminates  in  a  portion  of  the  glosso-pharyngeal 
nucleus  (see  p.  447). 

After  what  has  been  said  it  would  be  needless  to  go  into  details 
concerning  the  effects  producible  by  paralysis  of  one  or  other 
-of  the  three  main  branches  of  the  sensory  division 
•of  the  fifth.  In  each  case  the  anaesthesia  would  be  strictly 
iimited  to  the  area  of  distribution  of  the  branch  affected,  and  with  it 
there  might  be  certain  other  associated  signs  to  which  reference  has 
been  made  above.  Thus,  with  disease  of  the  third  division  of  the  fifth, 
"WB  should  have  the  association  of  paralysis  of  the  masticatory  muscles  ; 
with  disease  of  the  second  division  occurring  on  the  proximal  side  of 
the  connections  with  Meckel's  ganglion,  there  might  be  the  association 
>of  loss  of  taste  in  the  anterior  half  of  the  tongue  on  the  affected  side ; 
vhile,  where  the  ophthalmic  division  of  the  fifth  becomes  involved  in 
•m  destructive  lesion,  there  may  be  the  association,  with  anaesthesia  in 
the  parts  to  which  this  branch  is  distributed,  of  trophic  lesions  of  the 
-eye.  The  diagnosis  in  all  these  cases  is  simple  and  likely  to  be  quite 
free  from  difficulty. 

The  mode  of  diagnosing  central  and  peripheral  disease  of 
the  fifth  nerve  has  already  been  referred  to  (p.  437)  ;  and,  again,  in 
the  case  of  the  existence  of  peripheral  disease,  the  signs  indicative  of 
disease  involving  the  nuclei  of  the  fifth,  or  the  sensory  and  motor 
^bres  between  these  nuclei  and  the  Gasserian  ganglion,  hare  been 
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pointed  oni,  as  coutrastod  with   tho  Rigns  of  destractire  diseMe  m- 
voWing  the  vhole  nerre  in  this  latt«r  sitnatioD. 


Wo  must  now  refer  briefly  to  the  effects  of  irritative  lesions  of 
the  fifth  nenre. 

As  regariJs  tho  motor  division  of  the  fifth  nerve,  it  may  he  said 
that  irritAtire  lesions  seem  ouly  very  rarely,  if  at  all,  to  induce  tonic 
spaKtus  in  the  nitiscles  of  niagtication ;  while  clonic  spasms  in  these 
mnRcle^  probably  never  originate  from  direct  irritation  of  the  motor 
fibres  of  the  fifth. 

Tonic  spasm  of  the  masticatory  mnscles  is  commonly  a  bilateral 
adection  and  then  leads  to  what  is  commonly  known  as  trismus 
or  lock-jaw.  Wliere  this  condition  exists,  the  external  mastica- 
tory muscles  can  bo  felt  to  be  tense  and  hard.  It  may  exist  as  part 
of  the  condition  known  oa  •  tetanus  * ;  or  it  may  occur  alone,  and  in 
that  case  has  almost  always  a  rcHcx  origin.  It  may  be  prodnced  by 
the  action  of  cold  upon  some  of  the  stiperGcial  branches  of  the  iifUi  ; 
or  it  may  be  due  to  prolonged  irritation  operating  upon  some  one  of 
the  sensory  branches  of  the  fifth,  and  especially  upon  the  inferior 
maxillary  branch.  It  is  thns  an  occasional  accompaniment  ot  trige- 
minal neuralgia.  Such  irritation  may  be  connected  with  dentition, 
with  decayed  teeth,  with  injury  to  tho  jaw  during  tho  extraction  of 
teeth,  with  tumours  of  the  jaw,  or  with  periostitis.  In  nervoas  and 
Fusccptible  persons,  irritation  of  the  intestine  or  of  some  other  more 
distant  part  may,  on  rare  occasions,  lead  to  trismus.  In  »omo 
hysterical  patients  it  may  supervene  without  apparent  cause. 

Where  the  spasm  is  unilateral  and  partial  it  is,  perhaps,  much  more 
likely  to  bo  produced  by  some  direct  irritation  of  tho  motor  fibres  of 
the  fifth  nerve.  In  these  cases  of  partial  spasm  the  lower  jaw  ma/ 
be  palled  over  to  one  side,  or  it  may  be  advanced  or  retracted.  ^^J 

Clonic  spasms  of  the  muscles  supplied  by  the  fifth  nerve  occur  *^^^| 
part  of  tho  phenomena  pertaining  to  convulsive  attacks  of  different 
kinds.  It  occurs  also,  not  unfrequontly,  in  the  cold  ^tag€  of  fevers 
(teeth-chattering),  and,  generally,  during  the  occurrence  of  '  ngors/ 
A  'jaw  clonus'  has,  moreover,  been  described  of  late  by  Beevor,  which 
presented  itself  in  a  case  of  amyotrophic  lateral  sclerosis." 

A  lateral  grinding  movement  of  the  jnwa  takes  place  daring  d 

*  It  woald  probably  oft^n  be  met  within  oases  where  the  'jaw  jetlc' 
grv&tly  exaggerated.     In  *  Broiu.*  Jany.,  1886,  some  details  ooaoaming 
phenomena  are  given  by  Becvur  and  also  bj  de  Wattevitle.     Their 
if  any,  (or  diagnoatio  porposes  haa  yet  to  bo  determined. 
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in  some  cases  of  cerebral  iltseaae,  and  also  in  some  merely  nervous 
persons,  especially  in  epileptics.  These  clonic  spasms  of  the  masti- 
catory muscles  therefore,  would  seem  to  have  no  localising  value 
whatever. 

As  regards  the  sensory  difision  of  the  fifth  nerve,  it  is  well 
known  ihat  irritative  lesions  afiecting  its  trunk,  and  especially  the 
Gasserian  ganglion,  give  rise  to  a  more  or  less  wide  spread  neuralgia 
over  the  area  of  distribution  of  the  nerve  (T  i  c  doulonreui). 
The  irritation  is  in  other  cases,  and  more  frequently,  limited  to  this 
or  that  division  or  branch  of  the  nerve.  It  is,  on  the  whole,  more 
common  in  the  field  of  distribution  of  the  first  or  second,  than  of  Iho 
third  division  of  the  fifth  nerve. 

Into  the  wltole  natural  history  of  trigeminal  neuralgia  it  would  bo 
impossible  to  enter  here.  We  are  principally  concernwl  with  it  as  a 
concomitant  of  intra-oraQial  disease  ;  thongh  there  can 
be  little  doubt  that  such  instances  constitute  only  a  vt-ry  small  pro- 
portion of  the  sum-total  of  cases  of  trigeminal  neuralgia.  Such 
nearalgias  are  largely  determined  by  constitutional  states  or  general 
conditions  of  the  body,  and  by  peripheral  irritations  citlier  in  the 
territory  of  the  fifth  nerve  (as  from  decayed  teelh),  or  in  more  distant 
parts — especially  when  these  arc  of  such  a  nature  as  to  lower  the 
general  health.  Neuralgias  of  a  very  similar  typo  may  be  induced,  at 
other  times,  by  exposure  to  wet  and  cold. 

There  seem  to  bo  good  grounds  for  believing  that  trigeminal 
neoralgia  is  never  met  with  as  a  result  of  an  affection  of  the  intra- 
cerebral fibres  of  the  fifth — that  is  of  the  fibres  which  ascend 
into  the  hemispheres  from  the  sensory  nucleus  in  the  medulla. 
There  appears,  on  the  contrary,  to  be  the  best  reason  for  regarding  it 
as  ft  peripheral  affection  of  the  fifth  nerve — using  that  word  in  the 
widest  sense,  as  inclusive  of  the  medullary  nucleus  of  the  nerve.  6a 
far  as  the  peripheral  branches,  or  the  trnuk  of  the  nerve  (bock  as  far 
as  and  inclusive  of  the  Gasserian  ganglion)  are  concerned,  this  is 
very  'commonly  admitted.  It  is  not,  however,  so  commonly  re- 
cognized that  some  morbid  conditions,  causing  irritation  of  the  sen- 
sory nucleus  of  the  fifth,  may  also  be  a  cause  of  neuralgia  in  the 
province  of  this  nerve. 

Tumours,  or  aneurysms  of  the  carotid  artery,  may  irritate  the 
trigeminus  at  the  base  of  tlio  brain,  and  in  these  cases  it  is  well  to 
bear  in  miud  the  proximity  of  the  motor  uerves  of  the  eye-ball  (Figs. 
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SS  and  99),  Bince  the  coincidence  of  neuralgia  in  certain  parts  of  the 
territory  of  the  fifth  nerve  with  paresis  or  paralysis  of  two,  or  perhaps 
all  three,  of  the  motor  nerves  of  the  eye  on  the  same  side,  are  signs  of 
great  localising  ralne. 

Agaui,  thickenings,  syphilitic  or  other,  of  the  trunk  of  the  nerre  or 
of  one  of  [its  main  branches  may  occur  within  the  sktill.  Or  during 
their  passage  throngh  the  foramina  of  exit,  one  or  other  of  the 
diTifiions  of  the  nerve  mny  he  compressed.  Outside  the  skull  either 
of  the  branches  may,  again,  be  involved  in  tumours;  or  those  of  the 
second  and  third  divisions  may  be  compressed  or  invaded  by  sur- 
rounding pathological  conditions  as  they  pass  through  canals  in  the 
upper  or  lower  maxillary  bones. 

The  more  distinctly  the  pain  is  limited  to  the  territory  of  oiii 
particular  branch  of  the  fifth  nerve,  the  greater  is  the  probability  that 
it  is  due  to  peripheral  irritation  afifccting  some  part  uf  that  brauvh. 


Some  amount  of  hyperalgesia  is  often  present  in  the  nc 
ralgic  territory,  leading  to  an  abiding  tenderness  when  the  part  is 
touched,  Such  a  condition  must  not  be  confounded  with  infiammatioa 
of  the  periosteum  of  the  facial  bones,  or  of  the  lining  membrane  of 
the  flulrum  or  of  the  frontal  sinuscB.  The  photophobia  which  is  often 
fissociated  with  neuralgia  of  the  first  division  of  the  fifth  is  commonly 
supposed  to  be  due  to  a  hyperalgesia  condition  of  the  branches  dis- 
tributed to  the  conjunctiva.  In  this  condition  there  is  also,  as  a  rule, 
increased  lachrymalion  instead  of  the  diminished  lachrymation  that 
goes  with  paralysing  lesions  of  the  ophthalmic  division  of  the  fifth. 

Similarly,  with  neuralgia  of  the  second  division  of  the  fifth,  there 
may  be  a  great  increase  in  the  amount  of  the  secretion  from  the 
nasal  and  buccal  mucous  membranes,  and  at  times  also  from  the 
salivary  gland,  as  well  as  increased  lachrymation,  brought  about  in 
reflex  manner. 

Again,  it  muet  be  borne  in  mind  that  nenralgisB  of  different 
branches  of  the  fifth  nerve  are  specially  apt  to  be  associated  with 
spasms  of  some  of  the  muscles  innervated  by  the  facial  nerve ;  and 
that  vaso-motor  and  trophic  disturbances  of  various  kinds  are  apt  to 
be  met  with  in  the  neuralgic  area  : — such  as  undue  pallor  or  red- 
ness of  the  skin,  changes  in  the  colour  or  texture  of  the  hair, 
neuro-paralytic  ophthalmia,  a  proneness  to  inflammation  on  slight 
provocation  in  other  areau,  the  occurrence  of  herpetic  or  other  skic 
eruptions,  an  overgrowth  of  epithelium  on  the  corresponding  half  of 
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the  tongue  wlicro  the  third  dinsion  of  the  nerre  is  affected,  or  the 
occarrence  of  iritis  or  glaucoma  vrhen  there  is  neuralgia  of  the 
opbthalmio  division  of  the  fifth. 


■ 


E—THE  FACIAL  NEKVE. 

Paralysis  of  the  facial  uerve  may  be  duo  to  central  (intra- 
cerebral), or  to  peripheral  (extra-ocrebral)  causes. 

The  facial  paralyses  that  belong  to  the  first  category  hare  already 
been  fully  considered  (pp.  171,  339).  We  need  only  say  here,  there- 
fare,  lb  at  facial  paralyses  of  central  origin  are  usually  associated 
with  a  more  or  less  distinct  bemiplegic  condition  ;  that  (hey  are 
characterised  by  normal  electrical  reactions,  by  the  pcrsisteDco  of 
reflex  and  associated  moTemcnts,  and  by  the  exemption  from  paralysis 
of  certain  mnscles  in  the  upper  half  of  the  face,  yu.,  the  occipito- 
frontalis,  the  cormgator  supcrcilii,  the  orbicularis  palpebrarum,  and 
the  dilator  narifi. 

Where  the  paralyses  of  the  facial  nerve  belong  to  the  second 
primary  dirision,  and  are  of  peripheral  (or  extra-cerebral)  origin, 
we  znay,  on  the  other  hand,  look  for  the  following  broad  features  : — 
un  absence  of  the  bemiplegic  condition  ;  the  existence  in  all  serere 
rases  of  decidedly  abnormal  electrical  reactions  ;  the  loss  of  reHex  and 
associated  moTomcnts  ;  and,  lastly,  the  existence  of  paralysis  in  the 
upper  as  well  as  in  the  tower  half  of  the  fxce. 

It  is  this  latter  type  of  paralyijis  with  which  wo  are  now  concerned. 
It  is  commonly  spoken  of  as  Bell's  Paralysis,  or  Facial  Palsy.  It 
is  extremely  frequent  and  may  proceed  from  the  most  diverse  causes, 
owing  to  the  long  and  varied  course  pursued  by  the  facial  nerve  in  its 
pMsage  from  its  unclear  origin  in  the  pons  Varolii,  outwards  to  its 
terminal  distribution  in  the  muscles  of  the  face.  In  auy  given  cose 
of  this  extra-cerebral  form  of  facial  palsy  we  have,  in  fact,  to  decide 
whether  the  nerve  is  affected 

(a). — Within  the  Cranium. 
(b), — In  the  Fallopian  Canal, 
(c). — Ontsido  the  Craninm. 

Before  giving  a  synopsis  of  the  signs  indicative  of  paralysis  of  the 
facial  nerve  in  this  or  that  region  above  mentioned,  it  is  essential  that 
attention  should  be  briefly  called  to  a  few  anatomical  and  physiological 
facts  concerning  the  branches  of  the  facial  and  their  relations  with 
other  nerves,  nith  glands,  and  with  muscles. 
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Imnervation  of  tha  palate. — From  the  geaicuUte  swellinR  on  ifae  fuM 
nerve  where  it  changes  \Xa  direction^  near  the  bottom  of  the  internal  auditory 
canal,  the  great  BUperndal  petrosal  nerve  t«  ^ven  off,  which 
pa88e«  through  a  canal  in  the  temporal  bone  to  Mcckers  gant^lion,  and  thence, 
it  ia  said,  to  the  Icvittur  palati  muscle.  When  this  nerve  ia  par&ly»ed,  it  li 
commonly  thought  that  the  arch  of  the  palate  is  lowered  on  the  corro^toodicg 


Fzo.  104.    Thb  Facul  Nrbtv  in  its  Cavat.  with  its  coNNBcruia  brakchbs  [froni 
Sappey  after  Hirscbfeld  and  LeveiUdJ. 

The  niAfitoid  and  a  part  of  the  petmus  bone  have  been  divided  nearly  TertScally* 
and  the  rnnat  of  thr  fncial  uervei  (Fnllnpiiin)  opened  in  its  whole  extent  from  the 
internal  txiealus  to  the  Htylo-mastoid  rorameo;  the  Vidian  canal  hae  alao  ban 
opeaed  from  tlie  nutHidc. 

1,  Facial  nerve  in  the  fint  horizontal  part  of  Its  course ;  S,  ita  second  part  taminr 
backwards  ;  3,  its  vertical  portion ;  4,  the  nerve  at  its  exit  from  the  stylo-mMtoid 
foramen. 

S«  Oeniculate  ifanglion.    6,  Laige  superficial  petrosal  nerve. 

7,  Spheno-p'iUtinp  fMpckel'fl)  gnnglinn.  8,  Hm&II  superficial  petrosal  nerve.  9, 
Chorda  tympani.  10,  Posterior  auricular  branch  cut  short.  11,  Branch  to  the 
digastric  muscle.  12.  Branch  to  the  ptylo*hyoid  muscle.  13,  Twig  uoitiog  wiUi 
the  gloBSO'pbaryngeal  nerve  (14  and  16). 


side,  that  during  phonation  it  !s  distinctly  drawn  towards  the  opposite  aids; 
and  that  there  \n  nifto  an  absence  of  rcHcx  contraction  when  the  ]>a1ale  fs 
touched  on  the  paralysed  side.  On  this  subject,  however,  there  is  room  for 
very  grave  doubt,  if  not  actual  denial.  It  is  certainly  extremely  rare  to  meet 
with  any  such  results  as  consequences  of  disease  in  the  intra-cmnial  portion  of 
the  facial  nen'o.  Moreover,  in  a  nwent  case  in  which  MecVel's  ganglion  was 
completely  removed  by  V.  Horbley  from  one  of  Huic:hlinj;rs  JackK>u'8  patient^',  I 
satififlcd  myself,  by  an  examination,  made  about  throe  weeks  after  the  operation. 
Utat  the  palate  was  quite  symmetrical  and  its  mobility  on  the  aide  on  which 
Meckcrs  gnn^Hun  hnd  been  removed  not  in  the  least  impaired.  Concerning  the 
nerves  which  do  supply  the  palate,  see  under  H.— The  Fneamo-gasttic  Nerves. 
The  uvula  fomctimes  deWntes  to  one  side  and  eomotimcfi  to  another;  \M 
innervation  is  probably  variabTe.  Kvcn  in  conditions  of  health  deviation  of 
the  uvula  to  one  or  other  side  may  be  met  with.    Its  pOBitlon  dooa  not, 
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therefore,  ftfford  any  reliable  iodieatioa  in  oases  of 
paralysis. 

The  Chorda  fympatii  contains  norres  of  tftifid  for  the  anterior  half  or  two* 
tbirda  of  the  tongue,  and  also  Ltecrvtory  nerves  (bat  go  to  several  of  the  sail- 
vary  glands.  The  secretory  uervcR  leave  the  Lmia  with  the  facial  and  then 
distribute  themselvefl  as  part  of  the  cbonia  tympaar.  The  natatory  flbru«, 
however,  whilst  they  reach  the  fnoiftl  nerve  with  the  chorda  tympani,  were 
generally  supposed  to  remain  a»  part  of  thiit  trunk  only  as  far  aa  the  geniculate 
l^nglion  and  then  to  leave  it  with  the  grenter  i>ctrasa)  nerve  ;  oonsequently  it 
was  aapposed  to  bo  only  In  disease  of  this  part  of  Iho  facia]  nerve  ibut  the 
aenae  of  taste  in  the  anterior  part  of  tbu  ttmguo  bocame  luttt  or  impaired,  ou 
the  affected  siHe,  toaoid,  saline,  or  swtwt  substances.  The  recent  anatomical 
reaearcbes  of  Duval  tend,  however,  to  show  thut  the  gustatory  fibres  of  the 
chorda  tynipani  do  not  pass  oH  with  the  greater  petrosal  to  Join  the  fifth  norre, 
but  that  they  continue  witli  tl^io  facial  as  the  nerve  of  Wrisberg  which,  as  he 
ahows,  terminates  in  a  portion  of  the  nucleus  of  the  glosso-pfaaryuifettl  nerve. 
I  have  mot  with  one  wtU-mnrked  case  of  disease  in  the  intra  cranial  portion  of 
the  facial  norvo  in  which  the  sense  of  taste  in  the  aulurior  part  of  the  tongue 
cm  the  same  Bide  was  loftt,  thus  tending  to  contirm  Duval's  view.  The  evidence 
against  the  previously  eutvrtoiued  vi«w,  that  the  gustatory  fibres  of  Um  chorda 
lympani  leave  the  facial,  and  go  by  way  of  Ucokcl's  gauglion  to  the  fifth  nerve, 
has  already  beeu  given  (p.  440). 

It  w  only  some  of  the  secretory  nervei  of  the  facial  that  are  distributed  with 
the  chorda  tympani ;  others  leave  the  facial  higher  up  with  the  les^^er  petrunal 
nerve,  on  their  way  to  the  otio  ganglion.  Disease  of  the  facial  on  the  proximal 
side  of  the  lesser  petrosal  nerve  causes,  therefore,  the  roost  marked  dryness  ol 
the  mouth  from  diminution  ol  the  salivary  secretion  ;  though  this  sign  may  be 
met  with,  to  a  lesser  degree,  when  the  facial  nerve  is  aQt^cted  lower  down — that 
Is,  till  we  reach  the  poiut  where  the  chorda  tympitni  leaves  the  facial,  about  one- 
fourth  of  an  inch  above  the  stylo-maatoid  foramen. 

It  should  be  remembered  that  the  »en»e  of  smell  ia  sometimes  distinctly 
impaired,  on  the  affected  side,  in  cases  of  facial  p&ralyt^is,  this  being  due  to  two 
causes ;  first,  from  dryness  of  the  corre«fionding  ^ide  of  the  nose,  owing  to  the 
fact  that  tears  flow  to  an  unnatural  extent  over  the  side  of  the  face ;  and, 
seeoodly,  because  the  paralyftis  of  two  of  the  muscles  of  the  nostril  (the  levator 
als  Dasi  and  the  compressor  naris)  interferes  with  the  projwr  drawing  in  of  air 
to  the  olfactory  rt>gion  of  the  nose. 

When  the  branch  of  the  facial  ncr\*e  which  supplies  the  tfapeditu  mtuele 
is  affected,  there  is,  as  a  coosequeoce,  an  ovcr.actiou  of  the  tetisor  tympani 
muscle,  leading  to  abnormal  sensitiveness  to  all  musical  tones  or  an 
abnonnal  i»wer  of  perceiving  deep  notes.  If.  therefore,  in  cases  of  paralysis  of 
the  facial  nerve,  wc  meet  with  evidence  of  an  unwonted  acutenesa  of  hearing 
of  any  kind,  it  would  be  an  iudicution  that  the  nerve  was  affected  at  some  p<^t 
above  the  point  at  which  the  branch  to  the  stapedius  is  pvon  off. 


f    The  detailed  objective  signs  to  be  met  with  in  cases  of  peripheral 
pftimlysis  of  the  facial  ncrre  will  be  given  prcsentlj.     It  will  be  well 
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first  to  look  to  the  indications  aforded  by  the  anatomic&l  facts  abore 
Etat«d  and  to  othertj,  for  the  determinatioa  of  tbo  particular  part  of 
the  nervo  that  is  affectwi  in  any  given  case  of  facial  palsy. 

Signs  of  AfTection  of  the  Facial  Nerve  within  the  Cramnm.— 
Under  this  head  we  include  the  course  of  the  facial  from  its  nucleus 
in  the  pons  (near  the  middle  line,  beneath  the  Qoor  of  the  foarth  ven- 
tricle) to  the  surface  of  the  medalla,  and  thence  as  far  as  the  bottom 
of  the  internal  auditory  meatus.  When  the  nucleus,  or  the  root  of  the 
nerve  near  it,  is  affected,  the  sixth  nerve,  whoso  fibres  wind  round  the 
nuclcns  of  the  facial  (Fig.  105),  is  apt  to  be  simultaneously  para- 


Fio.  105.   TaiNaPAttENT  latkuu,  t»w  or  trk  Ukduixa.  srowino  diagramiuti- 

CALLT  THB  aSLATITB  POSITIONS  Or  THX  K03T  lUPOUTAUT  NuiTS  NCCUI  [ftltaC 

Erb]. 

The  right  half  of  the  Medulla  wen  from  the  surface  of  aectioD ;  the  parts  that  lia 
closer  to  thin  surface  are  most  deeply  nhaded. 

Py,  pjnixiidAl  tract ;  Py,  Kr,  di»cus8atiOQ  of  pyratnidB.  O,  olivary  body  ;  0§, 
superior  olivary  body  ;  V,  motor;  V,  middle  wnsory ;  V,  inferior  nensory  nucleus 
of  Crigeminua;  VI.  nucleus  of  abduceus;  Gf.  goau  facialis  nerri ;  VII.  nucleus 
fncialis;  VHI,  posterior  mtrdiao  ooouAtic  nucleus;  ]X,glnR80>pbaryngeal  nucleus; 
X,  nucleus  of  vugus  ;  XI,  uucleus  of  the  accessorius;  XII,  bypoKloasal  Dodeus; 
Kz,  Bucleufi  of  iho  fuuiculus  gracUU;  Br.  trigeminus  root;  BV1,  root,  of  tbfl 
bbducena;  K  VII,  root  of  the  facialis. 

lyscd,  and  there  would  also  frequently  be  some  amount  of  hemiplegia 
on  the  opposite  aide  of  the  body.  At  the  surface  of  the  base  of  the 
brain,  any  disease  that  implicates  the  facial  is  likely  also  to  inrolve 
the  auditory  nerve,  consequently  there  may  be  the  associatiou  of  sub- 
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jectiTe  sonndfi  of  different  kinds,  or  more  or  les«  of  actual  deafness, 
Extreme  dryness  uf  the  side  of  the  mouth,  is  also  a  sign  of  implica- 
tion of  the  nerre  in  this  part  of  its  course.  The  effects  that  would 
otherwise  follow  from  paralysis  of  the  stnpedius  muscle,  may  be  noa- 
apparent,  owing  to  some  coincident  diminution  of  function  in  the 
anditory  nerre  itself.  Paralysis  of  the  palate  on  the  side  on  which 
the  face  is  paralysed  is,  as  we  hare  already  pointed  oat,  not  to  be 
looked  for,  though  formerly  it  was  commonly  regarded  as  Indicative 
of  a  lesion  involving  the  nerre  above  the  geniculate  ganglion.  Loss 
of  taste  in  the  anterior  part  of  the  tongue  may,  on  the  contrary,  be 
e:xpected  to  occur. 

Signs  of  Affection  of  the  Facial  Nerve  within  the  Fallopian  Can&L-- 
\^ere  the  disease  involves  the  geniculate  gangliau,  in  addition  to 
complete  paralysis  of  the  face,  there  is  pretty  certain  to  bo  extreme 
dryness  of  the  mouth  on  the  sanie  side,  loss  of  taste  in  the  anterior 
luUf  oi  the  tongue,  and  also  increased  sensitireness  to  musical  aouuds. 

With  damage  to  the  nerve  slightly  below  the  geniculate  ganglion, 
the  facial  palsy  would  be  associated  only  with  moderate  dryness  of 
the  mouth  on  the  afiected  side,  loss  of  taste  in  the  anterior  half  of 
the  tongue,  together  with  increased  sensitiveness  to  musical  soands. 

Below  the  giving  off  of  the  nerve  to  the  stapedius  muscle,  and  thence 
downwards  to  one-fourth  of  an  inch  from  the  stylo-mastoid  foramen 
(where  the  chorda  tympani  leaves  the  facial),  compressing  lesions  of 
the  facial  nervo  cause,  in  addition  to  facial  paralysis,  only  moderate 
dryness  of  the  mouth  on  the  affected  side  together  with  loss  of  taste 
in  the  anterior  half  of  the  tongue. 

Signs  of  Affection  of  the  Facial  Nerve  ontside  the  Craninm.— 
Wlieu  disease  affects  the  trunk  uf  the  nerve  in  the  lower  extremity  of 
he  Fallopian  canal,  after  the  giving  off  of  the  chorda  tympani,  the 
effects  are,  for  all  practical  purposes,  to  be  regarded  as  simitar  to 
those  resulting  from  compression  or  disease  of  the  facial  outside  the 
skull.  We  have  in  these  cases  to  do  with  paralyses  of  muscles  only  ; 
there  is  no  longer  dryness  of  the  mouth  or  impairment  of  taste  on  the 
paralysed  side.  As  in  all  cases  of  '  Bell's  paralysis,*  however,  there 
may  be  some  amount  of  impairment  of  the  sense  of  smell,  owing  to 
causes  already  referred  to. 

»  Where  the  trunk  of  the  facial  is  involved  outside  the  Fallopian 
Banal  the  paralysis  is  apt  to  be  less  absolute  than  when  tlie  nerre 
becomes  the  seat  of  disease,  iuBammatory  or  otlier,  within  the  un- 
yieldiug  walls  of  this  canal.     In  such  cases,  also,  where  there  is  less 
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paralysis  and  less  damage  to  tho  fibres  of  the  nerve,  the  electrical 
reactions  muy  be  only  slightly  abnormal. 

The  paralysis  that  occurs  ia  the  area  of  distribation  of  the  facial 
nerro  in  a  well-marked  case  of  fac  ial  palsy  or  'Bell's  paralyaifi' 
presents  the  following  combination  of  characters  : — 

The  paralysed  side  of  ihe  face  is  smooth  and  expressionless;  when 
at  rest,  it  may  he  seen  that  the  side  of  the  forehead  especially  is 
smoother,  that  the  eye  may  be  slightly  more  open,  and  that  the  angle 
of  the  moQth  is  lower  and  the  lip  less  arched  on  the  paralysed  side. 
The  patient  cannot  wrinkle  hia  forehead,  raise  his  eyebrow,  or  close 
his  eye;  when  he  attempts  to  perform  this  latter  act,  the  eyelids  are 
not  approximated  but  the  eyeball  rolls  upwards  and  inwards  and  the 
eye  conseqnently  remains  open  during  sleep.)  Winking  ia  produced 
neither  by  directing  a  finger  towards  the  eye,  nor  by  actnnlly  tonching 
the  conjunctiva.  The  permanently  open  state  of  the  eye  exposes  it 
unduly  to  irritation  from  foreign  particles;  hence  it  is  apt  to  appear 
bloodshot  or  slightly  inflamed.  Owing  to  the  paralysis  of  Homer*§ 
muscle  the  tears  run  over  the  cheek  instead  of  entering  the  lachrymal 
canal.  Tbe  nostrils  on  the  two  sides  are  often  une(|nal ;  and  thai  on 
the  paralysed  side,  tustoad  of  expanding  during  inspiration,  falls  in. 
The  tip  of  the  nose  is  sometimes  drawn  over  towards  the  healthy  side. 
The  angle  of  the  mouth  cannot  be  raised  on  the  paralysed  side,  and 
when  the  patient  talks,  laughs,  or  cries,  that  of  tbe  healthy  side  is 
notably  drawn  up,  owing  to  the  tmbalanoed  action  of  the  correspond- 
ing zygoniatici.  The  buccinator  is  fiaccid,  and  is  apt  to  be  puftcd  out 
during  speaking  or  coughing  ;  food  collects  between  the  jaw»  and 
the  cheek  ;  and  the  patient  is  unable  to  whistle  or  blow  out  a  candle, 
owing  to  imperfect  apposition  of  the  lips  on  tiie  paralysed  side.  Saliva 
is  also  apt  to  dribble  away  on  the  same  side. 

It  is  almost  needless  to  refer  to  other  paralyses  in  tbe  sphert*  of  the 
facial  nerve,  because  they  are  comparatively  unimportant,  and  oft^-n 
quite  escape  detection;  still,  it  should  be  borne  in  mind  that  the 
muscles  of  tbe  external  car,  as  well  as  the  platysma,  the  posterior  belly 
of  the  digastric,  and  the  stylo-hyoid  muscle,  are  all  innervated  by  the 
facial  nerve. 

The  electrical  reactions  in  '  BelVs  Paralysis '  have  been  most  car^  ^^ 
fully  studied  by  Krb.  He  considers  that  all  cases  may  be  ranged  hito^^f 
one  or  other  of  three  categories  : — Firs  t,  slight  cases  in  which  the  7 
electrical  reactions  do  not  differ  from  the  normal  ;  secondly,  sevens 
cases  in  which  a  typical  *  reaction  of  degeneration  *  (see  p.  10)  may 
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present  itself  in  from  ten  to  fourteen  days  from  Iho  date  of  onset ; 
thirdly,  agrcat  nunLbor  of  intermeilifttc  cases,  in  which  the  '  reaclion 
cf  degeneration  '  becomes  rery  incompletely  dercloped.  In  tbis  Utter 
gronp  of  cases,  it  happens,  not  unfreqneiitly,  that  the  muscles  show  the 
characteristic  features  of  the  reaction  of  degeneration,  although  the 
ncnre  shows  it  only  to  an  incomplete  degree — that  is  to  say,  its  excita- 
bility to  both  cnrrenis  is  diminished  but  not  lost  (showing  that  the 
nerre  has  not  undergone  complete  degeneration). 

Pathological  Diaonosib. 
The  pathological  diagnosis  is  often  a  matter  of  considerable  diffi- 
culty, owing  to  tho  Tery  varied  nature  of  the  causes  that  may  produce 
facial  paralysis.  At  other  times  the  diagnosis  is  easy,  because  of  the 
frequency  of -two  sets  of  causes  in  particular,  and  of  the  exisleuee  of 
strong  evidence  that  one  or  other  of  them  has  been  in  operation.  The 
firai  set  of  such  causes  includes  the  cases  in  which  thrre  has  biH'u  pro- 
longMi  exfiosnre  to  cold,  especially  to  cold  draughts  uf  air  playing  on 
one  side  of  the  face,  as  from  sitting  in  a  railway  carriu;5e  on  a  cold  day 
by  the  side  of  an  open  window,  or  by  falling  aslei-p  near  an  opi>u 
window.  In  the  second  set  of  these  frequently  recurring  causes,  are 
found  cases  where  some  chronic  suppurative  inflammation  exists  in 
the  middle  ear,  and  iu  wliich  an  inflammatory  condition  spreads  to,  or 
the  pressoro  of  inflammatory  products  operates  upon,  the  contiguous 
facial  nerve. 

In  all  cases,  it  is  important  first  to  arrive  at  a  regional 
diagnosis,  m  to  the  precise  part  of  its  course  in  which  the  facial 
nerve  is  implicated,  since,  in  this  way,  the  pathological  diagnosis  is 
often  much  simplified.  With  a  view  to  the  accomplishment  of  tbis 
cud,  we  now  snhjoin  summaries  of  the  principal  pathological  condi- 
tions by  which  the  fa^rial  nerve  is  most  likely  to  become  implicated 
in  the  three  parts  of  its  course  respectively. 

Witliin  the  Craniuriu — Uicmorrhage,  softening,  or  new  growth  may 
involve  the  nuclei  or  root  fibres  of  the  facial  nerve,  ben^atli  the  floor 
of  the  fourth  Tentricle  or  in  the  pons  (Figs.  75,  79).  Tiio  nerve 
iUclf  may  become  involved  by  contiguous  chronic  menin^atis  ;  its 
sheath  may  become  thickened  or  the  seat  of  new  growtlis  (either  of 
syphilitic  or  of  non-syphilitic  originj ;  or  the  nerve  may  be  implicated 
by  some  new  growth  springing  either  from  the  dura  mater  or  from  the 
temporal  bone. 

Wilhin  the  Fallopian  Canal, — Fractures   of  the  temporal  bone» 
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carieSf  sappnratirc  dieeaBe  of  tho  middle  ear,  eypbilitic  diaeadc  of  the 
temporal  bone  or  of  the  nerre  itself,  or  involvement  of  the  nerve  by 
tumours  in  the  temporal  bone,  may  all  act  as  canses  of  facial  paralystis 
froDi  an  afiection  of  the  nerve  in  this  part  of  its  course.  It  soema 
very  doubtfnl  whether  the  facial  nerve  can  be  primarily  affected  witbia 
the  Fallopian  Canal  by  the  neuritis  that  follows  exposure  to  cold, 
although  it  uadoabtedly  extends  to  this  part  of  the  nerve  seeondarily. 

Outside  the  Cranium, —  Exposure  to  cold,  prodneing  the  so-called 
'rheumatic  inflammation'  of  the  sheath  of  the  nerve;  traumatic  causes, 
such  as  gunshot  or  punctured  wounds  of  various  kinds  ;  pressure  upon 
or  involvement  of  the  nerve  by  tumours  of  the  parotid  gland  or  ab- 
scesses in  its  neighbourhood,  are  the  commonest  causes  of  disease  of 
the  facial  in  this  part  of  its  course. 

Lastly,  it  is  worth  mentioning  that  in  cases  of  isstromental  labour, 
facial  puralysis  has  at  times  been  produced  by  some  undue  pressure 
upon  Uic  nervo  caused  by  the  forceps.  It  is  important  also  to  note, 
in  this  connection,  that  in  infants  and  very  young  children  there  is 
often  no  appreciable  lock  of  symmetry  about  the  face  so  long  as  it  is 
at  rest ;  but  when  the  child  laughs  or  cries  the  facial  paralysis  at  once 
becomes  obvious,  more  especially  by  the  apparently  extreme  drawing 
up  of  the  opposite  side  of  the  mootlu 


Double  facial  paralysis  (Diplegia  FacialiBj  is  a  rare  condition  that 
requiri's  only  a  very  brief  notice.  The  face  is  here  absolutely  fixed 
and  expressionless,  bat,  owing  to  the  bilateral  nature  of  the  affectioo, 
there  is  no  lack  of  symmetry  about  the  mouth  and  the  nose. 

The  condition  may  be  due  to  different  kinds  of  pathological  causes 
acting  upon  the  nerves,  either  within  tho  cranium  or  else  within  the 
Fallopian  canals.     If  caused  by  disease  occurring  simultaneously  inj 
both  temporal  bones,  both  facial  nerves  may  be  paralysed  and  tast^l 
may  be  lost  in  the  anterior  two-thirds  of  the  tongue.     Should  it  be 
due^  however^  to  intra-cranial  disease  in  the  form  of  a  chronic  menin-l 
gitis,  other  contiguous  cranial   nerves  generally  become    implicated, 
and  such  utisociations  tend  to  throw  light  upon  the  seat  of  the  disease. 
This  may  also  occur  where  syphilitic  thickenings  or  growths  at  the 
base  of  the  brain  uct  as  causes  of  a  double  facial  paralysis.     Again, 
there  may  be  a  similar  association  of  paralysis  of  other  cranial  nerrea 
(such  as  the  hypoglossal,  the  spinal  accessory,  or  the  auditory),  where 
diplegia  facialis  is  caused  by  progressive  degenerative  disease  of 
the  medulla,  or  by  small  focal  lesions  or  tumours  beneath  the  door 
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tlic  fourth  Tcutriclc,  where  many  nerve  nuclei  lio  so  close  together 
(Fig.  105). 

Spasma  of  the  Huscles  supplied  by  the  Facial  Nerve. 
Some  fcvr  ruiuarks  mu8t  be  made  on  this  subject,  on  account  of  the 
relationship  of  spasms  to  paralyses  of  muscles  supplif^  by  the  facial 
nerre. 

Spasms  of  the  facial  muscles  commonly  occur  on  one  sido^  though 
they  may  at  times  be  bilateral.  Again  they  may  affect  all  the  musclea 
of  one  side  of  the  face,  the  diffuse  form  ;  or  tbey  may  affect  one  or 
two  muscles  only,  the  partial  form  of  the  disease. 

Diffuse  spasm  of  the  facial  muscUs,  or  the  true  convulsive  tic, 
occnrs  in  the  form  of  clonic  convulsions,  and  is  the  variety  most  fre- 
quently met  with.  The  spasms  occur  in  paroxysms  lasting  from 
two  seconds  to  two  minutes  ;  and  these  paroxysms  recur  with  very 
varying  frequency,  perhaps  only  one  or  two  attacks  in  the  twenty-four 
hoars,  though  in  other  cases  they  may,  for  a  time  at  least,  recnr  with 
extreme  frequency — even  twenty  to  forty  attacks  in  an  hour  have 
been  recorded.  The  attacks  are  neither  as&«'>oiated  with  any  loss  of 
consciousness  nor  with  pain;  they  consist  of  mobile  and  changing 
spasms,  now  of  this,  now  of  that  facial  muscle — often  beginning 
gradually  and  subsiding  in  the  same  manner.  In  rare  cases  the 
spasm  extends,  so  as  to  involve  the  opposite  side  of  the  face.  Some- 
times, moreover,  it  extends  bo  as  to  involve  the  muscles  supplied  by 
other  nerves — especially  to  the  muscles  of  mastication  and  to  those 
of  the  tongue.  Occasionally,  even  the  muscles  of  the  neck  and 
shoulders  have  been  known  to  share  in  the  spasm. 

During  the  intervals  between  the  attacks,  voluntary  control  over  the 
muscles  is  found  to  be  in  no  way  impaired  ;  while  the  electrical  re- 
Actions,  both  of  the  facial  nerve  and  of  its  muscles,  may  also  be  qaite 
natural. 

Tonic  spasm  of  the  facial  muscles,  in  its  diffuse  form  is  a  con- 
dition of  very  great  rarity.  Erb,  indeed,  expresses  a  strong  opinion 
that  moat  of  these  cases  *'  are  only  those  forms  of  muscular  contracture 
which  so  commonly  occur  in  the  later  stages  of  severe  facial  paralysis, 
and  with  which  clonic  contractions  of  the  facial  muscles  are  subse- 
quently so  often  associated."  He  believes  that  only  a  very  few  case^ 
are  due  to  other  unknown  causes. 

Tn  regard  to  the  causation  of  convulsive  tic  nothing  sufficiently 
4]efinite  has  yet  been  ascertained.    We  do  not  know  positively  whether 
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it  is  most  apt  to  be  associated  iritb  some  irritating  lesions  afTecimp 
the  intra-cerubral  fibres  of  the  facial  iierres  or  llipir  cortical  end 
stations ;  or  irbetber  it  is  moro  frequently  produceil  by  some  irrita- 
tion aflecting  tbe  nucleas  uf  tlio  facial  nerve  in  the  lower  part  of  the 
pons.  It  woul*l  seem  quite  unlikely  that  it  should  be  caused  by  irri- 
tation acting  directly  upon  any  part  of  the  facial  nerre  itself;  altbongh 
in  a  large  propoi'tion  of  the  cases  its  onset  is  repurled  to  have  bad 
Bomo  connection  with  exposure  to  cold.  In  reference  to  tbia,  the 
aboTe-quoted  view  of  Erb  must  not  be  forgotten.  Evidence  exists, 
boircver,  tending  to  show  that  it  may  be  caused  by  disease  contiguous 
to  tlie  lower  and  anterior  part  of  tlie  Rolandic  area;  and,  still  more 
frequently^  by  pathological  processes  irritating  the  nuclei  of  tbe  facial 
nerve. 

Violent  emotions,  either  of  anger  or  fear,  sometimes  act  aa 
exciting  causes  of  convulsive  lie  ;  vrhile  still  more  often  it  seems  to  be 
determined  by  some  reflex  irritations.  In  both  seta  of  cases  we 
should  probably  have  to  do  with  an  nnnatural  nutritive,  as  well  as 
functional,  condition  of  the  nucleus  of  the  facial,  on  the  side  affected. 
In  the  Utter  class,  the  seat  of  irritation  is  usually  to  be  found  in  some 
pari  of  the  area  of  distribution  of  the  fifth  nerve.  In  other  oases, 
however,  the  irritations  have  been  supposed  to  start  from  worms  or 
some  such  sources  of  irritation  within  the  alimentary  cuual,  or  to  bfrj 
consequences  of  one  or  other  form  of  uterine  disease. 


Of  the  partial  forma  of  facial  »pastn  those  that  affect  the  eyelids 
are  by  far  the  most  frequent,  and  also  the  most  important. 

Tonic  spasm  of  the  eyelids,  commonly  known  ns  blepha- 
rospasm, is  produced  by  contraction  of  the  orbicularis  palpebrarum, 
which  may  be  either  persistent  for  weeks  or  mouths,  or  may  recur  in 
paroxysms  lasting  either  for  minutes  or  for  hours.  It  may  exist  in. 
one  eye  alone  or  in  both.  In  a  large  proportion  of  the  cases  it  seeroftj 
to  have  a  reficx  origin,  and  is  ospeoially  frequent  as  a  consequence  oj 
ulceration  of  the  cornea  or  inflammation  of  the  conjunctiva.  AtJ 
other  ^imes,  the  source  of  irritation  may  be  in  some  other  part  of  tl 
area  of  distribution  of  the  fifth  nerve. 

Clonic  spasm  in  the  eyelids  (nictitatio)  is  met  with 
only  with  extreme  rarity.  It  may  occur  alone  or  in  association  with 
blepharospasm,  and  seems  to  be  commonly  induced  in  much  the  same 
way. 

Other  partial  spasms  of  little  diagnostic  or  practical  importance 
•occur,  at  times,  in  the  zygomatici,  or  in  the  corrugator  supercilii. 
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The  fibros  of  the  auditory  nerves  arise,  on  each  Bide,  from  foar 
nerre  nuclei  situated  in  the  floor  of  the  fourth  rentriclef  whose  posi- 
tion with  regfard  to  one  another  and  the  nuclei  of  other  nerves  ia 
shown  in  Fig.  101,  viii-viil".  Its  fibres  appear  at  the  sarfaco  on  the 
outer  side  of  the  medulla,  ia  the  groove  between  that  body  and  the 
pons,  just  outside  those  of  the  facial  nerve  (Fig.  87).  From  this 
|K>int,  these  two  nerves  pass  almost  horizontallj  outwards,  and  after  a 
very  short  course  enter  the  internal  auditory  meatus. 

The  short  course  of  the  auditory  nerves  from  their  origin  in  the 
medulla  to  the  internal  ear,  and  their  protected  condition  within  the 
internal  auditory  canal,  contrasts  markedly  with  the  much  longer 
and  less  protected  course  taken  by  iho  optic  tracts  and  nerves 
between  their  nuclei  of  origin  and  the  eyeballs.  There  is  an  almost 
similar  disproportion  between  the  frequency  of  the  implication  of  the 
sense  of  hearing  and  the  sense  of  sight  respectively,  as  a  cuusequcnco 
of  intra-cranial  disease  :  the  former  being  comparatively  rare  and  the 
latter  common.  ]n  each  ca^e  the  impairment  of  these  two  special 
senses  by  intra-cranial  disease  is  due  principally  to  morbid  processes 
implicating  either  their  nerve  fibres  in  some  part  of  their  course^  or 
their  resjiective  nuclei.  Grave  impairment  of  these  senses  is  much 
less  frequently  caused  by  intracerebral  legions  that  do  not  involve  either 
I  the  root  fibres  or  their  nuclei  of  origin.  Alt  that  is  needful  to  be  said 
concerning,'  unilateral  deafness  caused  by  ^uch  lesions  may  be  found 
ander  the  hrad  of  IJemiai]H.*f:thesia<p.  153),  since  such  defects,  whether 
from  strnctiiriil  or  from  functional  disease  of  the  brain  usually  do  not 
occur  alone  but  in  common  with  lack  of  other  modes  of  sensibdity,  both 
general  and  special,  on  the  same  side  of  the  body. 

Again,  it  may  be  well  to  call  attention  to  the  fact  that  in  cases  of 
intra-craniul  tumour,  there  is,  so  far  as  we  know,  no  frequent  afifection 
of  tiie  organs  of  hearing  at  all  comparable  with  optic  neuritis,  com- 
tttonly  double  and  oft«n  leading,  as  it  docs,  to  notable  diminution  or 
even  loss  of  sight.  This  is,  indeed,  one  of  tlie  reasons  why  hearing  is 
!  less  frequently  affected  in  intra-cranial  disease  than  the  sense  of  sight ; 
and  we  may  find  in  it  also  an  «^xpIanation  of  the  fact  that  the  impair- 
ment of  hearing  due  to  intra-cronial  disease  ia  less  apt  to  be  bilateral 
than  impairment  of  sight  from  the  same  causes. 

In  trying  to  estimate  the  significance  of  partial  or  complete  deaf- 

^ness,  unilateral  or  bilateral,  the  first  question  to  be  considered  is, 

whether  such  defect  is  of  primary  nervous  origin,  or  whether  it  is 

dae  to  disease  of  the  middle  ear,  which  is  such  a  very  commoa  c«.n9>« 
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of  deafness.  In  setlling  this  primary  diagnostic  problem,  reg« 
must  be  had  to  the  patient's  prenoos  history  and  to  the  existence 
not,  past  or  present,  of  discharge  of  a  purnlent  character  from  the 
external  ear  ;  lo  the  duration  of  deafness  ;  to  the  nature  of  any 
concomitant  nervous  symptoms,  and  to  the  qacstion,  if  any  such 
symptoms  exist,  as  to  their  order  of  development — that  is,  whether 
after,  simultaneously  with,  or  before  the  development  of  the  deafness 
— 80  far  as  such  information  can  be  obtained.  Information  of  the 
kind  last  referred  to  is  often  to  be  had  only  in  a  vagne  and  uncertain 
manner.  Patients  are  frequently  found  to  be  more  or  less  deaf  on 
one  side,  wlio  will  tell  ynu  themselves  that  their  hearing  is  quite 
good  ;  and  such  unilateral  partial  deafness  on  one  side  is  on 
donbtodly  very  common  in  this  country,  as  a  sequence  of  mere  slight 
catarrhal  innammntions  of  the  middle  ear — that  is,  in  patients  i 
whom  no  suppurative  diseuEe  of  the  middle  ear  associnted  with  dis- 
charge from  the  external  meatus  has  ever  occurred.  Again,  in  other 
cases,  whether  the  patient  is  or  is  not  aware  of  a  partial  unilateral  or 
bilateral  deafness,  such  defect  may,  on  examination,  be  found  to  exist 
and  he  ascertained  to  be  dependent  npon  an  accumulation  of  cerumen, 
or  wax,  in  the  external  meatus.  Thus,  in  the  investigation  of  all 
cases  of  deafness,  the  externa!  meatus  must  be  carefully  examined  by 
the  aid  of  the  ear  speculum,  to  ascertain  whether  such  deposits  or 
other  obstructions  in  the  form  of  lumomrs  or  polypi  exist  within  the 
external  auditory  cnnal ;  or,  in  the  absence  of  any  of  such  causes, 
to  aficertiilii  whether  the  rnembrana  lympani  is,  or  is  not,  intact. 

Beyond  the  enquiries  and  methods  Ruggestod  above,  it  is  right  to 
have  recourse  to  another  means  to  help  ub  to  decide  whether  the 
deafness  is  primarily  of  nervous  origin,  or  whether  it  is  due  to  some 
chronic  inflammatory  disease  of  the  middle  ear,  past  or  present. 
This  additional  mode  of  examination  is  the  testing  of  the  patient's 
ability  to  appreciate  the  vibrations  of  the  tuning  fork  through  the 
bonos  of  the  skull,  when,  after  having  been  struck,  its  extremity  is 
placed  upon  some  part  of  the  scalp,  either  in  the  middle  line  or 
towards  one  or  other  ear.  In  cases  of  primary  nervous  deafness  the 
ability  to  hear  the  tuning  fork  through  the  bones  of  the  skull  on 
the  affected  side  is  decidedly  diminished.  On  the  other  hand,  incases 
of  disease  of  the  middle  ear,  although  the  vibrations  of  the  tuning 
fork  are  heard  much  less  distinctly  on  the  affected  side,  when  the 
instrument  h  held  alternately  at  a  slight  distance  away  from  either 
meatus,  they  are,  on  the  contrary,  when  the  instrument  is  applied 
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■the  scalp  in  the  middle  line  over  the  forehead  or  vertex,  actually 
heard  with  more  distinctness  on  the  affected  than  on  the  non-affected 
«ide.  Althoagh  rather  difiicnit  to  explain  eatisfactorily,  there  can 
lie  no  donbt  that  this  latter  peculiarity  exists  in  the  great  majority  of 
•cases,  and.  therefore,  it  often  proves  of  valuable  diagnostic  importance 
in  cases  of  unilateral  deafness  of  doubtful  origin. 

There  is  reason  to  beliere  that  the  auditory  powers  of  different 
indiTiduals  vary  from  one  another  within  rather  wide  limits  imder 
■conditions  of  health. 

l^L  On  this  subjeot  W.  B.  Dalby  says : — "  AtnoDgst  a  Tery  large  onmber  of 
people  with  the  organn  of  hearing  in  an  apparently  healthy  atate,  some  few 
will  be  found  upou  whom  tbrougboat  tbeir  lives  certain  notes  prodnoe  no 
revponie.  They  will  not  for  instance  be  able  to  hear  the  suanda  made  by 
gnusboppera.  or  tbo  fliDging  of  some  birds — the  call  of  a  partridge  for 
inatane* ;  and  in  ruoat  persons,  as  age  advances,  the  very  high  notes  are  lost. 
To  prove  thia  it  is  only  necessary  to  blow  one  of  Mr.  Galton'a  whistles  in  a 
room  full  of  people,  when  a  considerable  proportiun  of  the  assembly  will  fail  to 
catcb  the  high  notes  which  are  distinctly  heard  by  the  rest ;  and  although  this 
failors  is  also  noticeable  in  many  nervous  affections,  all   other  sounds  will 

t perhaps  be  heard  quite  normally  by  these  indtridnals."  Again,  while 
snosicians  can  detect  the  most  minuto  differences  of  tone  ur  pitoh,  there  are 
naoy  indiridnals  whose  bearing  is  otherwise  good,  whose  'musical  ear*  is 
Altogether  defeetive.  Such  individuals  may  not  bo  able  to  distinguish  one 
tuoe  from  anotber,  and  wrong  notes  do  not  jar  upon  tbcir  ear — not  beoaosa 
tbey  have  not  atriron  to  educate  their  hearing  in  these  directions,  but  bocaose 
of  some  inherent  ncrrous  defect  from  which  they  suCfer — and  which  may, 
roughly,  be  compared  with  colon  r<  blindness  as  an  analogous  defect  of  the  risoAl 
••use. 

The  hearing  of  blind  persons  is  often  prastematnrally  acute,  becatise  of 
the  amount  of  attention  which  they  are  compelled  to  give  to  the  impressions 
of  this  sense,  and  the  increased  power  of  diM^mination  that  often  follows  as 
» coasequenco.  An  abnormal  acuteness  of  hearing  of  a  temporary  oharaci«r 
is,  moreover,  apt  to  supervene  in  some  persons  under  certain  conditions  or  states 
of  the  system  to  which  reference  will  presently  be  made* 


We  cannot,  in  fact,  bo  easily  ascertain  whether  the  hearing  of  a 
patient  under  examination  is  up  toa  normal  standard  of  ex- 
cel le  nee,  as  we  can  ascertain  whether  he  possesses  a  normal 
•caity  of  vision — nor  do  we,  in  foot,  for  diagnostic  purposes  take 
mnch  note  of  slight  deterioration  in  the  patient's  power  of  bearing. 
Thii!  is  doubtless  due  in  part  to  the  fact  that  we  cannot  correlate 
slight  or  even  grave  impairments  with  visible  changes  in  the  terminal 
expansions  of  the  auditory  nerves,  as  we  are  able,  in  so  many  cases^ 
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to  correlate  Tisnal  defects  yr'iih  actual  cbaugea  in  the  optic  disc  an^ 
retina. 

As  before  stated,  as  a  result  of  intra-cranial  disease,  defects 
of  siglit  are,  in  a  large  proportion  of  the  cases,  double  ;  on 
the  other  hnud.  as  a  result  of  intra-cranial  disease,  defects  of 
bearing  are,  perhaps  in  a  still  larger  proportion,  single.  Hence, 
in  practice,  we  hnvc  oftcntimeB  the  sound  ear  as  a  foil,  against  wLich 
we  may  test  the  amount  of  impairment  of  hearing  on  the  afTecttd 
gjilt' — and  au  ever  ready  means  of  doing  tbi^  is  by  ascertaining  at 
what  difitancu  the  ticking  of  a  watch  can  be  heard  on  the  two  sides. 
Of  coQTRe  this  is  only  a  rough  relative  test,  watches  differing  so  much 
in  the  loudness  of  their  tick. 

We  must  now  pass  briefly  under  review  the  various    conditio 
under  which  deafness  of  primarily  nervous  origin  is  met  with. 


n 


Deafness  is  sometimes  congenital,  and  is  then  almost  always 
bilateral.  It  entails  dumbness  in  after  life,  when  we  hare  the  con- 
dition known  us  deiif-mutism,  often  due  to  defective  development  of 
the  intcniHl  or  middle  ear. 

In  the  infinitely  more  frequent  cases  in  which  deafness  shows  itself 
fir^t  h)  after  life,  it  may  be  more  or  less  permanent,  single  or  double, 
ami  due  to  structural  or  to  functional  causes. 

In  cases  of  primary  nervous  deafness  due  to  organic 
disease  the  morldd  process  may  exert  its  iiiflucnce  (a)  upou  the 
nuclei  of  origin  and  the  root-fibres  of  the  auditory  nerves  within  the 
medulla ;  (6)  upon  the  auditory  nerves  between  the  snrfoce  of  the 
medulla  and  the  internal  auditory  meatus  ;  or  (c)  upon  some  portioa 
of  the  auditory  nerve  contained  within  the  temporal  bone  itself. 

(a). — Disease  of  the  nucleus  of  origin  or  of  the  root-fibres  of  the 
auditory  nerve,  on  one  side,  may  be  caused  by  small  focal  lesions  iu 
the  medulla  (hemorrhage  or  softening)  or  by  tumours  occnpying  the 
same  situation.  In  these  cases,  the  dingnosis  would  have  to  be  made 
by  other  coexisting  signs  uf  disease  of  the  medulla.  Thus,  with 
either  of  the  pathological  causes  just  mentioned,  the  contiguons 
nucleus  and  root-fibres  of  the  facial  would  be  very  apt  to  be  affected. 
In  disseminated  sclerosis,  however,  the  nuclens  or  root-fibres  of  the 
auditory  nerve  may  be  involved  on  one,  or  even  on  both  sides  as  I  have 
seen,  without  any  implication  of  the  faci.il  nerves. 

(b), — The  auditory  nerves  between  the  surface  of  the  medolln  and 
the  internal  meatus  may  become  implicated  by  basal  meningitis  of  a 
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specific  or  non-s{>ecific  character,  their  ebeaths  maj  be  thickened  or 
the  seat  of  new  growths,  or  they  may  be  presBed  upon  by  new 
growths  originating  in  other  parts,  as  in  the  under  and  inner  part  of 
tbu  lateral  lobe  of  the  cerebellum  or  of  ita  '  floGcalui>/  Again,  deaf- 
ness has  been  known  to  have  been  produced  on  one  or  botli  sides,  in 
cases  of  incomplete  throtnbosiB  of  the  basilar  artery  (where  death  has 
not  rapidly  occurred),  pre&uiuably  owing  to  the  fact  that  the  uiiuuto 
Tessels  which  supply  the  auditory  nerves  and  the  internal  ear  are 
given  off  from  this  trnnk,  and  are  therefore  liable  to  be  occluded  at 
their  point  of  origin. 

(c). — Within  the  temporal  bone  iteelf  the  auditory  nerve  as  well 
as  its  terminal  expansions  may  also  be  injured  in  various  ways,  to 
such  an  extent  as  to  produce  deafne»B.  Thus,  a  fracture  of  the  skull, 
passing  through  the  temporal  bone,  may  tear  across  the  auditory 
nerve  fibres ;  orit  may  cause  pressure  (by  extravosated  blood)  upon  both 
the  auditory  and  the  facial  nerves  within  the  internal  auditory  canal  ; 
or,  lastly,  the  fracture  may  produce  deafness  by  damaging  the 
cochlea.  Sometimes  deafness  may  follow  severe  blows  or  falls  on  the 
back  of  the  bead,  where  no  fracture  is  produced,  in  u  way  that  cannot 
be  exactly  defined.  Exostoses,  tumours  of  the  temporal  bone,  syphilitic 
processes  of  various  kinds,  or  ordinary  degenerative  clianges,  may 
also  involve  the  nerve  or  the  cochlea  in  such  a  way  as  to  produce 
onilateral  deafness.  Most  of  the  cases  of  deafness  occurring  in  old 
age  would  belong  to  this  latter  category. 

Under  this  head,  we  must  also  call  attention  to  the  deafness  mot 
within  '  Meniere's  disease.*  In  this  affection  paroxysms  of  vertigo 
are  apt  to  occur  from  time  to  time,  together  with  noisus  in  the  ears, 
possibly  vomiting,  and  temporary  deafness.  The  impairment  of  hear- 
ing on  the  side  affected  is  apt  to  go  on  increasing  with  successive 
attacks — this  affection  being  supposed  to  depend  upon  some  morbid 
conditions  of  the  semicircular  canals.  The  vertigo  and  the  sickness 
met  with  in  Meniere's  disease  are  supposed  to  point  to  an  implication 
of  the  portion  of  tho  eighth  nerve  that  supplies  the  semicircular  canals 
(the  so-called  'space-nerve'  of  Cjon).  Precise  knowledge  on 
this  subject  is,  however,  as  yet  wanting  ;  though  it  is  a  direction  in 
which  further  information  is  much  needed,  on  tlie  physiological  and 
clinical  as  well  as  on  the  pathological  side. 

In  reference  to  the  deafness  that  so  commonly  superveues  in  the 

ihjects  of  congenital  syphilis  Dalby  makes  tiio  following  remarks: — 
"  In  these  patients  the  heariog  power  begins  to  fail  between  five  and 
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fifteen  ycnrs  of  age  (very  Bcldom  later  in  life),  and  proceeds  to  a  very 
great  and  often  total  deafness;  the  period  between  good  hearing  and 
tbe  extreme  point  of  deafnces  arrived  at  rarjing  from  a  few  weeks  to 
sercral  joars.  From  this  cause  children  sometimes  become  in  the 
course  of  a  month  or  six  weeks  totally  deaf,  but  such  rapidity  is  ex* 
«eptional.  Experience  has  shown  how  powerless  treatment  is  to 
arrest  the  progress  of  this  nlTcction,  so  that  attention  should  be  con- 
fined to  preventing  its  subjects  from  becoming  dumb  "  (Quoin's 
'  Dictionary  of  Medicine/  p.  122)»  This  latter  complicatioa  is  almost 
certain  to  happen  soon  in  neglected  cases,  eapecially  those  in  which 
the  deafness  supervenes  at  any  time  between  the  fourth  and  the 
eerenth  years  of  age. 

Primary  nerrons  deafness  of  functional  origin  mav 
bo  encountered  in  association  with  very  various  conditions. 

It  may  be  produced  by  diiferent  toxic  agents  such  as  i^uinine, 
ealicyclate  of  soda,  or  more  rarely,  lead.  In  these  cases  the  deafness 
is  donblo,  and  usually  temporary. 

Violent  emotional  disturbances,  as  Dalby  says,  "  play  a  very  large 
part  in  the  destruction  or  suspension  of  hearing,  and  this  is  especially 
observable  in  the  case  of  women."  He  adds,  "  The  same  effect  has 
been  noticed  with  men  who  hare  been  subjected  to  prolonged  mental 
fltrain,in  connection  with  literary  work,  or  during  commercial  crises" 
(loccit,  p.  681). 

Of  this  type  also  is  the  deafness  that  occurs  somctiroea  from  actaal 
physical  shocks,  such  as  blows  on  the  head  and  boxes  on  the  ear  ;  or 
that  following  upon  loud  explosions  near  the  car,  which  is  not  nn- 
«ommoii  with  artillerymen  and  naval  men  (Dalby). 

After  mumps,  diphtheria,  and  some  fevers,  dea&oss  may  also  be 
left,  the  precise  cause  of  which  is  uncertain,  but  in  which  no 
changes  are  to  be  made  out  in  the  middle  ear,  and  where  there  is  no 
reason  for  supposing  the  existence  of  any  definite  lesion  of  the 
auditory  nerves,  or  of  their  nuclei  in  the  bulb. 

Lastly,  in  functional  hemianesthesia,  hysterical  or  other,  as  we  hare 
elsewhere  indicated  (p.  153),  deafness  of  a  partial  character  occurs  on 
the  side  affected. 


Exalted  hearings  or  auditory  hyperajsthesia,  is  a  not  very  common 
condition,  but  it  is  met  with  occasionally  in  some  nervous  or  hysterical 
persons,  and  also  to  a  notable  extent  in  individuals  who  are  hyp  no* 
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t  i  s  e  d .  Id  this  condition  there  is  an  increased  ability  to  dismminBte 
different  sonnds,  and  not  a  mere  hyperalgesia,  or  state  in  which  the 
filightest  sound  produces  a  painful  impression^the  latter  being  a 
condition  not  uncommonly  met  with  in  highly  nerrous  or  debilitated 
persons  when  affected  with  almost  any  kind  of  illness,  or  in  patients 
soffenng  from  meningitis  or  other  inflammatory  brain  affection.  These 
conditions  are  probably  dependent,  for  the  most  part,  upon  abnonoal 
states  of  the  auditory  centres  in  tho  medulla,  and,  more  rarely,  upon 
nnnataral  states  of  the  peripheral  terminations  of  the  nerve  in  the 
aoditory  apparatus  itself. 

A  partial  auditory  hyperEPSthesta,  shown  by  an  increased  sensitive- 
neu  to  higb  notes,  may  occur  in  certain  cases  of  paralysis  of  tlie 
facial  nerre,  where  the  stapedius  muscle  is  paralysed  (p.  447),  and  a 
consequent  increased  tension  of  the  tympanic  membrane  exists. 

^Fe^Terted  hearing.  Under  this  head  we  may  refer  to  the  various 
aes  (a)  in  which  the  patient  is  troubled  with  frequent  or  perhaps 
more  or  less  constant  subjective  sounds  or  noisc^s,  and  to  others  (b)  in 
which  the  patient  is  troubled  with  auditory  hallucinations. 

(a). — What  is  known  as  tinnitus  aurium,  is  the  most  com- 
mon form  of  the  subjective  sounds  with  which  patients  are  dis- 
turbed, and  this  may  be  referred  to  ono  ear  only  or  to  both.  The 
precipe  nature  of  the  sonnds  complained  of  varies  mnch  in  different 
cases  ;  they  may  be  buzzing,  humming,  whistling,  roaring,  or  clanging 
noises.  These  noises  may  lost  for  longer  or  uhurtcr  periods,  and 
then  disappear  for  a  time  which  is  equally  Tariable ;  or,  in  other 
distressing  cases,  the  noises  may  bo  continuous. 

8ach  subjective  sounds  or  noises  may  be  met  with  under  very 
various  conditions.  They  may  occur,  for  instance,  in  association 
with  different  diseases  of  the  external  or  middle  ear.  In  other  cases 
they  are  more  distinctly  of  neuropathic  origin,  and  thvu  may  owe 
their  origin  to  diverse  conditions.  Thus,  such  noises  may  be  brought 
on  by  the  taking  of  large  doses  of  quinine  or  salicyclate  of  soda ;  they 
may  occur  in  debihtated  subjects  who  are  profoundly  ano-mic ;  or,  they 
may  be  met  with  in  association  with  various  nervous  affections,  such 
as  lfeni^re*s  disease,  epilepsy,  the  early  stages  of  mania,  or  as 
sequences  of  sunstroke  or  malarial  fever.  In  all  these  latter  groups 
of  cases  tinnitus  is  apt  to  be  an  extremely  intractable  symptom.  It 
may  be  met  with,  also,  incases  of  intra-cranial  aneurysm.  Finally,  it 
may  be   an  accompaniment  of  actual   organic  disease  of  different 
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kinds,  implicating  either  the  auditory  nerres  or  their  nnclei  inti 
medulla. 

Id  persons  Trho  are  orerworked  and  the  tone  of  whose  nerre-fljatem 
is  distinctly  lowered,  lond  exploBive  sounds  may  occur,  associated 
with  some  dream,  soon  after  falling  asleep.  This  symptom  haa  been 
met  with  at  times,  also,  in  some  epileptics. 

(b). — Aoditory  hallucinations  may  be  present  in  de- 
lirium, and  are  extremely  common  in  association  with  subacute  or 
with  chronic  mania,  in  which  patients  frequently  imagine  that  they  bear 
voices  constantly  repeating  some  words,  or  bidding  them  do  certain 
acts — hulhiciiiiiLioiis  Lliat  are  often  of  an  extremely  dangerous  character. 
In  other  rases,  patients  may  be  haunted  by  mnsical  sounds,  vocal  or 
instrumental,  which  tliey  are  wholly  unable  to  dismiss  from  their 
consciousness. 

Defects  of  this  latter  type  are,  in  all  probability,  always  doe  to 
some  disordered  function  in  the  cortex  cerebri,  and 
have,  therefore,  from  a  regional  point  of  view,  a  totally  different 
import  from  that  which  attaches  to  tinnitoa  and  other  mere  sab- 
jective  noises. 


The  condition  commonly  though  badly  named  *  word -deafness, 
is  not  one  of  deafness  at  all.  It  is  really  a  defect  of  apprehension 
in  the  auditory  sphere,  and  is,  as  we  have  already  intimated  (p.  £92), 
indicative  of  a  lesion  in  or  contiguous  to  the  left  upper  temporal 
Convo  iu  tion. 


^ 


6.— 1HE   OLOSSOFHARTNGEAL  IfEEVE. 

The  glossopharyngeal  is  in  the  main  a  sensory  nerve,  though  it 
contains  also  a  few  motor  fibres,  in  part  derived  from  the  roots  of  the 
spina]  accessory.  It  is  the  special  nerve  of  taste  for  the  posterior 
third  of  the  tongue  and  for  the  soft  palate  ;  and  is  the  nerve  of  common 
sensibility  fi>r  the  same  regions,  as  well  as  for  the  upper  part  of  the 
pharynx,  the  eustachian  tube,  and  the  tympanum.  It  supplies  the 
following  muscles  : — the  middle  constrictor  of  the  phoryni,  the  stylo- 
pharyngeus,  the  levator  palati  and  the  azygos  uvulte. 

In  accordance  with  facts  and  views  already  referred  to  (p.  447),  a 
part  of  the  nucleus  of  the  glossopharyngeal  also  ministers  to  the 
stnse  of  taste  for  the  anterior  half  or  two-thirds  of  the  tongue, 
through  the  intermediation  of  the  chorda  tympani  and  the  nerve  of 
Wrisberg. 


ORIGIN   OF   THE   OLOSSOFHABTNa£A.L. 
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This  nerTO  is  one  that  is  rarely  or  ever  paralysed  alone. 
It  pnrsaes  a  deep  course  to  its  termiiiutiuu,  and  is,  ia  this  refipcct, 
wholly  unlike  either  the  facial  or  the  trigeminal  nenres  vrbich,  in  their 
longer  and  more  exposed  coarse  towards  the  periphery,  are  liable  to 
become  implicated  in  many  dilTerunt  kinds  of  morbid  processes. 

The  roots  of  the  glossopharyngeal  nerre  or  its 
nuclene  may*  of  course,  be  inrolved  by  disease  situated  in  the 
bulb,  but  in  that  case  it  is  extremely  likely  to  be  afifectcd  in  concert 


)H  TMMOOOn    THB  BULB  0?ff  k  LXm.  VTTV  THl   GlOMOPBAATVOBU. 

Npsts  fafter  YouDf):  and  Bom]. 

P.  The  anterior  pyramid ;  p,  iU  acceuory  or  latest  developed  portion, 
xii.  By  [H>rloqeaJ  nerve.    H,  Nucleus  of  the  bypogloaaol  (the  internal,  antaro-latefaU 

and  po«tpro>Utoral  groups  of  colla ) ;  a,  anterior  group  of  c«lla. 
ix^Olouopharynreal  oerve.     nop,  Nuclouis  of  the  glottHopharyiiKaal  Derre, 
riiSi  Lower  pari  of  the  posterior  median  aaditory  nucleus. 
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if,  Int«rnftl  accAMory  facial  Ducleua. 

tf.  External  accasaory  facial  ducIoub. 

o/c,  Anierior  Ducleuflof  the  lateral  colamn.    p/e,  Posterior  oacleaa  of  Um  lateral 

column. 
/,  Fasciculus  rotundus. 
i^.  Internal  divistao  of  the  Inferior  peduncle  of  the  Cerebellum.    G«  Column  of 

Goll.    <£e.  Direct  cerebellar  tract  lyinj;  nn  the  aurtace  of  the  posterior  root  tone 

(sr),  and  tbti  ascending  root  of  the  trigeoiinus  {at). 
«%  Qavate  nucleus,     tn,  Triaogtilar  nucleus.     6G,  Substantia  gelatinoaa.     L» 

Posterior  loogitudiual  fasciculus. 
ar^  Portion  of  the  (ormatio  reticularis  represent  iog  the  i  uter  n  a  1  divisioa 

of  tbe  anterior  root-snne  of  tbo  spinal  cord,  ar'.  Do.  representing  the  ez  t  e  r  n  a  1 

dirision  of  the  aoterior  root-zone  of  the  spinal  cord. 
Of  Olirary  body,    ny^  Nucleus  of  the  pyramid,    jm,  Parolirary  body. 

with  the  auditory,  the  vagas,  the  spinal  accessory,  and  the  hypo- 
glossal (one  or  more  of  them),  vrhose  nuclei  are  in  close  relation  vrith 
tliat  of  the  glossopharyngeal  (Figs,  79>  106).  In  this  region  we 
may  hare  to  do  with  softening,  small  htemonhages,  infiltrating  new 
growths,  patches  of  sclerosis,  or  slow  degenerative  changes  in  the 
ganglion  cells.  The  upper  part  of  the  spinal  accessory  nucleus,  and 
tlie  lower  facial  nucleus,  first  described  by  L.  Clarke,  together  with 
that  of  the  hypoglossal  nerve,  are  particularly  prone  to  be  involved  in 
this  latter  kind  of  change,  with  the  result  of  producing  a  well  known 
form  of  paralysis  (labio-glosso-laryngeal  paralysis).  In  this  disease  the 
spusory  fibres  of  the  glossopharyngeal  are  rarely  or  ever  implicated, 
although  the  muscles  supplied  by  its  reputed  motor  fibres  often  are — 
a  fact  ejcplicable  enough  if,  as  we  suppose,  these  motor  fibres  really 
take  their  origin  from  the  nucleus  of  the  spinal  acceseory,  though  they 
are  distributed  with  the  glossopharyngeal.  This  being  so,  the  nucleus 
of  the  glossopharyngeal  nerve  would  not  be  one  of  the  parts  affected 
ill  labio-glosso-Iaryngcal  paralysis. 

One  mode,  however,  in  which  the  glossopharyngeal  nerve  may  be 
implicated  togetlier  with  the  vagus,  the  upper  part  of  the  spinal 
accessory,  and  the  hypoglossal,  is  their  implication  at  the  surface  of 
the  medulla  (Fig.  107)  by  processes  of  chronic  meningitia,  by 
syphilitic  thickeningp,  or  by  tumours  of  various  kinds.  The  glosso- 
pharyngeal and  some  other  of  these  nerves  may  likewise  become  in- 
Tolved  during  their  pai^sage  throngh  the  occipital  bone,  owing  to  the 
existence  of  sarcomatous  or  other  tumours  affecting  this  part,  or  lo 
the  presence  of  some  other  form  of  disease  that  narrows  the  foramina 
through  which  they  pass  out  of  the  cranial  cavity. 

The  diagnosis  of  paralysis  in  the  sphere  of  tbe 
glossopharyngeal  nerve  must  always  practioftlly 
rest  upon  the   implication   of  its   sensory  fibres — that 
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107.    pASTfl  ABOUT  Bui  or  Brain  aBown>o  kilatiom  or  Caaitial  NiarEa 
[after  Alleo  TbomsoD]. 

On  Um  right  side  the  coDvolutioos  of  the  IsJand  of  Reil  have  been  left,  together 
IthftnDallputof  lbeaDt«iiorcen9br&l  couTolutiooa.    Oo  the  left  aide  these  have 

IQ  remoreo  bj  *n  indiioo  earned  between  the  Tbalamue  aod  the  Cerebral 
Bemiiphere. 

Vt  The  Olfactory  tract  cut  short  and  lying  ia  its  groove.  II,  Left  Optic  Nerve  ia 
fnot  of  the  commieeure.  11*  The  right  optic  tract.  Th,  The  cut  surface  of  Uia 
Left  Thahmua.  C,  lalaod  of  Beil.  Sy,  Fiieure  of  Sylrius.  xx,  Acterior  perforated 
•pact,    f  and  t,  The  exterual  and  internal  corpus  genicuUtum,  respectively. 

k.  Pituitary  body,  ic,  Tuber  cinercum  willi  the  InruDdibuIum.  a.  One  of  Cor- 
pocm  aJbicantia.  P,  Crua  cerebii.  /,  The  fUlet.  Ill,  Third  nerve,  r.  The  posterior 
perforated  apace. 

PV,  Pool  Varolii.  V,  The  greater  root  of  the  fifth  nerve,  s.  The  leaser  or  nwtor 
root.  VI.  Sixth  Derre.  Vll,  The  facial.  VIIJ.  The  auditory.  IX,  The  ffloeso- 
(^taxyogeal.  X,The  pneumo-gasttic.  XT,  The  vplnal  acceaaory  nerve.  XII,  The 
hypogloaaaL 

CI,  The  iubocdpital  or  firat  cervical  nerve,  /mi.  Pyramid,  o,  Olive,  d.  Anterior 
median  flaaure  of  the  cord,  above  which  the  decuaaatioo  of  tlie  pyramida  is  repre- 
sented, em.  Anterior  column  of  cord,  r,  Lateral  tract  of  medulla  continuooa  with 
d;  the  lateral  oolumn  of  the  apioal  cord. 

BE 
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is  upon  the  impainuent  or  loss  of  the  special  sense  of  taste  in 
the  posterior  third  of  the  tongue  and  in  the  soft  palato,  and  also 
upon  the  impairment  or  loss  of  common  sensibility  in  the  same 
parts  and  in  the  upper  part  of  the  pharynx. 

When  the  disease  causing  the  paralysis  affects  the  nucleus   oi 
the  nerve,  and  involves  that  part  with  which  the  nerve  of  Wrisl>crg 
is  connected  (p.  447)^  wc  may  also  expect  to  meet  with  Ices  of  tas 
in  the  anterior  half  of  the  touguc. 

We  may,  as  a  rule,  expect  to  find  paralysis  of  the  glosso-pharyageal 
nerve  associated  nith  paralysis  of  some  one  or  more  of  the  cranial 
nerres  above  referred  to. 

Irritfttive  lesions  of  the  gl  o  sso  -  phary  nge  al 
nerve  are  far  from  common,  and  little  is  definitely  known  as  to  the 
effects  of  irritation  of  its  sensory  fibres.  Tbeoretically,  it  ought  Uj 
give  rise  to  subjective  sensations  of  taste,  as  well  as  hypera^sthesia  in 
the  regions  in  which  the  nerve  is  distributed.  Spasms  of  the  muscles 
innervated  by  the  motor  fibres  distributed  with  the  glosso-pharyngeal 
are  much  more  likely  to  be  due  to  centric  than  to  peripheral  irrita- 
tion, and  will,  therefore,  be  referred  to  under  the  head  of  the  spinal 
accessory  nerve. 


H.-THE   PNEXTMO-GASTRIC   OR  VAGUS   KERVK. 

The  pncuitio-gastrio  is  the  great  cerebral  systemic  neiTC.     Its  a 
of  distribution  is  far  wider  than  that  of  any  other  cranial  nerve,  sin 
it  supplies  branches  to  the  pharynx,  the  larynx,  the  lungs,  the  hv&ri, 
the  oesophagus,  the  stomach,  the  intestines,  the  liver,  the  spleen^  and 
possibly  to  the  kidneys  and  internal  organs  of  generation. 

Its  fibres  are  in  the  main  sensory,  though  motor  fibres  are  bon 
np  with  them,  derived  principally  from  the  spinal  accessory. 

As  may  he  seen  by  reference  to  Fig.  108,  the  fibres  of  the  pneumo- 
gastric  take  their  origin  in  the  medulla  from  a  grey  nucleus,  near  the 
calamus  scriptorins,  situated  immediately  above  that  of  the 
spinal  accessory  and  below  that  of  the  glosso-pharyngeal  nerve,  having 
on  its  inner  side  the  hypoglossal,  and  on  its  outer  side  the  inferior 
trigeminal  nucleus. 

The  fibres  of  the  pneumo-gastric  issue  from  the  side  of  the  medulla 
immediately  below  those  of  the  glosso-pharjngcal  (Fig.  107).  AiVr 
passing  out  through  the  jugular  foramen,  behind  the  glosso-pharyngenl 
nerve  and  in  the  same  sheath  with  the  spinal  accessory,  the  vagus 


^ 
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FlO.   106.      DlAOftAHlUTlC  VUW  OF  THK  POSTXHIOB  SUKTACB  Or  THE    MeDTTLLA,   OK 

Floor  of  tbk   Fockts   Vbmtbiclb,  suowinq  ths  jiblatitb  roamoKs  o>- 
DiFriBKNT  Nbbtb  NccLKi  [ttfber  £rb]. 

Th«  left  half  of  the  figure  reprCMotB  : — Co,  funiculus  cuoeatus,  «nd  «,  funiculus 
gnunlU;  O,  Obex ;  ijp,  nucleua  of  tlie  splokl  Bccuaory  ;  p,  nucleus  of  tne  poeumo- 
gutrie;  B,  restUorm  body  ;  XII'  nucleus  of  tbe  bypoglosul;  t,  funiculus  tores; 
a,  nucleus  of  the  acoustJcua;  m,  slruc  medull&rtts;  1,2,  3,  middle,  superior  and 
inferior  cert:belUr  p«duoclea.  /,  forea  aourlor;  4,  emiiientia  teres  (genu  nervi 
fftoi&liB) ;  5,  Iwus  cceruleus. 

The  ri^bt  half  of  the  figure  r«prMenta  the  nerro  nuclei  disgnuDmatically : — V, 
motor  Lngeininal  nucleus;  V,  median. and  V,  inferior  sensory  trigeminal  nuclei; 
VI,  nucleus  of  abducens;  VJI,  faeial  nucleus;  VIII,  posterior  Doedian  acoustic 
nucleus;  VIII',  anterior  median;  Vlll",  posterior  lateral;  VIU'", anterior  lateral 
acoujtic  nuclei;  IX,  jtlosso-pbarrngeai  nucleus;  X,  XI,  XII,  nuclei  of  vagua, 
spinal  accessory,  aod  hypoglossal  nerves  respwctivfly.  The  Roman  numerals  at 
iiut  side  of  the  figure  from  V  to  XI  represent  the  corresponding  nerve  roots. 

swells  into  the  lar^c  'ganglion  of  the  trunk ';  and  after  roceiring  tb  e 
internal  dlyisiou  of  the  spinal  accessory,  it  passes  dovn  the 
neck  bebiud  and  iu  the  game  t^heutb  with  the  carotid  arteries.  The 
nerre  of  the  right  side  enters  the  thorax  over  the  subclavian 
artery,  and  tbencc  passes  along  the  side  of  the  trachea  to  the  back  of 
the  root  of  the  lung,  where  it  spreads  out  into  the  posterior  pulmunary 
plexus  ;  from  this  point  it  passes  down  by  the  side  of  the  (Dsophagus, 
and  thence  to  the  posterior  surface  of  the  stomach  and  the  solar  plexus. 
The  ncrre  of  the  left  side  enters  the  thorax  betweeu  the  subcla- 
Tiac  and  the  carotid  arteries  ;  then  passes  behind  the  left  inuomiuatc 
▼ein  and  over  the  arch  of  the  aorta,  to  the  back  of  the  root  of  the  right 
lang,  where,  after  spreading  outand  joining  with  its  fellow,  it  proceeds 
fts  a  single  cord,  along  the  front  of  the  oesophagus  to  the  anterior  sar- 

ji       face  of  the  stomach,  and  llience  on  to  join  the  left  hepatic  plexus. 

^fe      Before  speaking  of  the  lesions  or  accident£  that  may  affect  the 
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trnnk  of  the  norre,  it  will  be  most  expedient  to  deal  with  the 
subject  of  lesions  of  its  several  branches,  indicating,  that  is, 
the  effects  of  destructiTe  and  irritatire  lesions  upon  the  functions 
of  the  parts  or  organs  to  which  thej  are  distributed. 

In  aSectiousof  the  trunk  of  the  nerre,  the  exemption  of  this  ortha' 
branch,  proceeding  from  above  downwards,  suflSccs  to  enable  us  to  diag- 
nose the  site  of  the  lesion,  that  is.  the  situation  in  the  trunk  at  which 
the  lesion  exists,  just  as  we  do  in  cases  of  disease  of  the  facial  aerra 


Pio.  100.    DuoBucorTHi  PiiBnio- 

OASTBIC    AKD   SPIN&L    ACCXMOBT 
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F,  Fnaumo-gastHc  nir^B. 

8A,  Spioftl  accessory  oetTA. 

B,  BypogloasBj  nerve. 

GP.  Gloss4>phnrjug«al  turre. 

F,  Facial  Derv«. 

S,  Superior  cervical  gaogUon  of 

tb«'S^mpaibet)c. 
9ft  gangUoD  of  the  root  of  Uw 

vagus. 
fU  gBDglioa  of  the  trunk  of 

TBgua. 
1,  Auricular  branch  of  tfafi 

(Amold'a  nervej. 

5,  Pbaryngeal  branch. 

3,  ConTergence  of  oerres  to  form 
pbaryDgenl  pifxus. 

4,  Superior  laryngeal  nerve. 

4'.  lotfimal  biaoch  af  saperior 

laryngeal  nerve. 
4",  Ezternai  hriiuch  of  supe- 
rior lBr}'Dg(-al  nerve. 

6,  0,  6,  CardittC  branches  of   tb* 
vagus. 

6,  Inferior  or  recurrent  laryngaal 
nerve. 

5,    Cardiac  branch  of 
laryngeal  nerve. 

7,  Convergence   of    brancbes 
vagus  to  form  cArtiinc  pli 

8,  Pulmonary  branchesi. 
0,  (KsophageiU  br&ocbeft. 

10,  Gastric  brauclits. 

11,  Splenic  braochee. 

12,  Bepatic  brancht-s. 
8A,  Spinal  accessory  nerve. 
«i,  Internal  division  of  epinal  ac- 
cessory. 

9d,  External  division  of  sptnal  so- 

cefisoiy. 
IC,  nc,  fnc,  IVC.  Ceirical  nerveiL 
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Hence  the  importauce  of  rememberiDg  the  order  aad  differont  levels 
at  which  the  several  branches  are  given  off  from  the  parent  trunk 
(Fig.  109). 

The  amicnlar  branch  of  the  vagus  ariBes  from  the  ganglion  of  the 
root  and  is  the  common  sensory  nerve  for  the  integnoient  of  the  back 
of  the  pinna. 

The  phaTTngeal  branch  is  composed  in  the  main  of  motor  fibres 
derived  from  tlie  spinal  accessory.  It  comes  off  from  the  vagus  oppo- 
site the  lower  part  of  its  large  ganglion,  and  combines  with  branches 
from  the  glosso-pharyngcal  and  the  sympathetic  to  form  the  pharyngeal 
plexns,  which  innervates  the  pharynx  and  the  soft  palate.  These 
parts  may  be  paralysed  separately,  bat  are  more  frecjnently  affected  in 
combination,  either  bilaterally  or  unilaterally. 

II  The  Palate. 

1  It  will  be  most  convenient  to  refer  first  to  paralysia  of  the  palate. 
QHte  opinion,  foi-merly  entertained,  that  one  of  the  most  important 
PBUBcles  of  the  palate,  the  levator  palati,  was  innervated  by  th?  facial 
lierve,  and  tbat  paralysis  of  this  muscle  is  one  of  the  signs  of  a  lesion 
of  the  trunk  of  the  facial  on  the  proximal  side  of  the  geniculate  gang- 
lion has  been  already  referred  to  and  its  inaccuracy  pointed  ont(p.  446). 
It  is  now  beginning  to  be  more  commonly  recognized  that  this  levator 
pftlati,  like  other  of  the  palate  muscles,  is,  in  all  probability,  innenated 
by  the  spinal  accessory,  throngh  the  pharyngeal  branch  of 
the  vagus. 

When  paralysed  on  both  aides  the  palate  hangs  low  and  is  flaccid. 
It  is  not  raised  during  breathing  or  in  phonation  ;  tlie  common  mode 
of  detecting  tbis  latter  defect  being,  to  make  the  patient  uttc-r  the 
vowel  sound  'ah*  in  a  high  tone,  while  the  observer  watclies  the 
pnlate,  to  see  whether  or  not  it  is  raised  (as  it  should  be)  daring 
the  utterance  of  this  sound.  Touching  the  surface  of  the  palate 
itaelf,  moreover,  causes  no  reflex  movement  Deglutition  is  inter- 
fered with,  as  the  soft  palate  cannot  be  raised  so  as  to  shut  off  the 
{posterior  nares.  For  the  same  reason,  the  patient's  speech  becomes 
nasal  in  character,  assuming  a  characteristic  '  twang  ' ;  and  difficulty 
is  experienced  in  properly  pronouncing  the  explosive  consonants  p 
and  b — which,  with  such  patients,  tend  to  become/ and  »> 

In  aailateral  paraljslB  of  the  palate,  the  signs  are  altogether  less 
marked.  On  in:>pi^ctiuu  the  paralysed  side  of  the  palate  is  seen 
to  be  lower  and  less  arched  than  ite  fellow ;  when  the  patient  is  made 
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to  alter  the  sonnd  *  ali/  the  immobility  of  the  pai-aljsed  side  coni 
with  the  elevation  and  lateral  dcriution  of  tbc  palate  on  the  &oana 
side;  again,  touching  the  palate  on  the  paralysed  side  with  the  end 
of  a  qnill  pen  or  pen-hoUler  causes  no  reflex  movement,  such  as  may 
be  evoked  by  a  similar  touch  on  the  non-paralyseii  Bide.  The  position 
of  the  uvnla  is  a  sign  that  is  not  to  be  depended  upon,  since  this 
is  Bobject  to  variation  in  different  individuals  inilependently  of 
paralysis.  Unilateral  paralysis  of  the  palate  causes  little  or  no  inter- 
ference with  deglutition ;  articnlation,  also,  may  not  be  interfered 
with  at  all,  or,  at  most,  the  voice  may  reveal  a  slight  nasal  '  twang/ 


Thb    Pbabykx. 

The  mascles  of  the  pharynx  are  probably  innervated  almost  excln 
sively  by  fibres  ultimately  derived  from  the  spinal  accessory  nerve 
though  distributed  with  the  pharyngeal  branch  of  the  vagus.  Para- 
lysis of  the  muscles  of  the  pharynx  like  those  of  the  palate  may  b« 
bilateral  or  unilateral.  Where  the  paralysis  is  unilateral  the  patient'i 
power  of  swallowing  may  bo  interfered  with  although  not  grovel 
impaired.  Bilateral  paralysis  of  the  pharyngeal  muscles,  however^ 
csnscs  extreme  difficulty  in  swallowing.  Solids  are  apt  to  lodge  at 
the  back  of  the  tongue,  between  it  and  the  epiglottis,  or  over  tlie 
latter,  causing  great  dyspnoea  and  threatening  tiutTocution;  fluids  are 
apt  to  run  into  the  larynx,  producing  symptoms  of  suSbcation  and 
violent  paroxysms  of  coughing. 

Where  the  paralysis  is  limited  to  the  superior  constrictor  of  the 
pharynx,  fluids  tend  to  regurgitate  through  the  nose  during  deglati- 
lion,  even  where  there  is  no  paralysis  of  the  palate.  Tliis  regurgita- 
tion becomes  much  more  marked,  where,  as  is  very  often  the  case,  such 
partial  paralysis  of  the  pharynx  is  associated  with  paralysis  of  the 
soft  palate. 

There  arc  only  two  conditions  causing  difficulty  of  deglutition  that 
ore  at  ull  likely  to  be  confounded  with  paralysis  of  the  muscles  of  the 
pharynx.  The  first  of  these  is  organic  disease  of  the  lower 
end  of  the  pharynx,  in  the  form  of  a  carcinomatous  or  other 
kind  of  new  growth.  But  where  the  history  of  the  case  leaves  any 
room  for  doubt  on  thi^  head,  it  may  be  easily  set  at  rest  by  the  pas- 
sage of  a  bougie.  Precisely  the  same  thing  may  be  said  in  reference 
to  the  second  of  the  two  conditions  above  relerred  to,  viz.,  spasm  uf 
ihe  pharyngeal  muscle.  Of  course  spasm  may,  and  often 
does,  coexist  with  organic  disease.     Id  other  coses,  it  may  bo  caused 
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J  irritating  rather  than  paralysing  lesions  of  the  nerve  fibres  sup- 
plying these  muscles.  Far  more  frequently,  however,  it  occurs  as  a 
]»are  neurosis.  Then,  it  may  he  met  with  separately  in  simply  nerTOUS 
subjects  ;  or  it  may  occur  in  associatiou  with  other  spasmodic  symp- 
toms, iu  hysteria,  or  in  hydrophobia. 

The  problems  of  regional  and  pathological  diagnosis 
in  cased  of  paralysis  of  the  pharynx  are  usually  very 
closely  related  to  one  another.  In  the  first  place,  it  may  be  said  that 
this  form  of  paralysis  is  very  rarely  caused  by  disease  outside  the 
cranium ;  as  the  pharyngeal  brancli  is  given  off  very  high  up  iu  iho 
neck,  it  is  not  liable  to  be  involved  in  those  cases  of  paralysis  of  the 
vagu8  due  to  various  pathological  t^tates  or  injuries  implicating  the 
trnnk  of  the  ucrvu  in  diffiTout  parts  of  the  neck.  It  is  met  with 
especially  in  cases  (a)  of  disease  of  the  medulla  or  of  the  pons  Varolii, 
when  it  is  generally  a&sociatcd  with  more  or  less  paralysis  of  the 
tongue,  and  it  may  be  of  the  lips  and  face.  In  apoplectic  states, 
as  well  as  in  later  stages  of  disease  due  to  hemorrhage  into,  or 
softening  of,  the  pont;,  dysphagia  is  commonly  a  very  marked  symp- 
tom. It  may  also  bo  associated  with  tumours  iu  this  situation  or  in 
tl}e  medulla  oblongata.  Again  it  is  one  of  the  com]>oneuts  of  vorioas 
bulbar  pnralyeos,  to  vbatever  putbological  conditions  they  may  be  due 
(p.  Sjoj.  In  another  group  of  coses,  paralysis  of  the  pharyngeal 
muscles  is  due  (b)  to  disease  implicating  the  upper  root«  of  the  spinal 
accessory  at  ihe  surface  of  the  medulla.  Among  such  causes  we  may 
mention  chronic  meningitis,  tumonrSf  syphilitic  thickenings  of  the 
sheaths  of  the  nerves,  or  compression  by  an  aneurysm  of  the  vertebral 
artery.  The  paralysis  of  this  type  that  follows  diphtheria  is  com- 
monly supposed  to  be  due  to  some  morbid  condition  of  the  roots  of  the 
nerves,  mostly  of  a  transitory  character.  In  this  latter  case  we 
generally  have  to  do  with  a  bilateral  paralysis;  but  in  the  case  of 
local  organic  disease  at  the  surface  of  Uie  wedalla,  the  paralysis  of 
ttie  pharynx  is  frequently  nnilatcral,  and  in  such  case*  it  tnay,  aa 
Hughliugs  Jackson  has  obserre^l,  be  combined  with  paralysis  <A  tbe 
palate  aa  well  aa  with  that  of  the  vocal  cord  and  the  half  of  the 
tuogne  on  the  same  side.  In  a  final  group  of  caaes  (c)  paralyak  of 
the  palaU  and  pharynx  (mostly  unilateral)  may  be  caaacd  by  cooe 
disease  of  the  occipital  bone  involving  the  spinal  aceeasory  nerre  m  it 
paoaea  tluoogli  tiM  jlgular  foramen.  In  such  a  ca««,  there  wotoU  bo 
a  BtroDg  ekaaae  of  a  eoiocideut  implicatiott,  more  or  leaa  grave,  of  tk« 
trunk  of  the  |meaBU>-gaithc  (eontained  within  the  warn 
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likewise  of  the  glosBO-pharyngeal  which  passeft  with  the  other  two 
nerves  throagh  the  same  foramen. 

Paralysis  of  the  branches  of  the  vagns  to  the  cesophagiu  and  to 
the  stomach  rarelj  or  erer  occurs  alone  (that  is,  as  a  result  of  disease 
of  these  particular  branches  themeelvcs),  though  such  paralj&es  are 
met  with,  from  time  to  timcj  as  a  consequence  of  disease  or  ii^aij  (q 
the  trunk  of  the  norre  itself. 

Thb   (Esophagus. 

Paralysis  of  the  oesophagus  is  all  the  less  Itkelj  to  be  met  with, 
except  as  a  condition  of  great  rarity^  because,  for  its  producUon  to  a 
marked  degree,  paralysis  of  the  nerves  of  both  sides  would  be  needed. 
When  such  bilateml  paralysis  of  the  cusopLagus  exists,  solid  food 
would  have  n  tendency  to  lodge  principally  in  the  upper  or  lower  part 
of  the  tube.  Fluids  and  some  portions  of  solid  food  would,  however, 
if  once  passed  from  the  pharynx  into  the  a^sophagus,  descend  to  some 
extent  into  the  stomach  by  mere  gravitation.  Organic  disease  of  the 
oesophagus  itself,  or  the  narrowing  of  the  tube  by  the  pressure  of  sniue 
morbid  product  acting  from  without,  would  similarly  tend  to  impede 
the  passage  of  food  through  the  tube  ;  but  such  causes  of  dysphagia 
may  be  distinguished^  if  need  be,  from  paralysis  of  the  oesophagus,  by 
the  great  ease  with  whicti  a  sound  can  be  passed  into  the  stomach  in. 
the  latter  case. 

Thb  Stomach. 

Paralysis  of  the  branches  of  the  pneumo-gastric  supplied  to  tbft] 
stomach    leads    to    two   distinct   classes   of   symptoms,    becanso   tbtj 
principal  branches  supplied  to  this  organ  arc  sensory,  though  others  «i 
them  (really  derived  from  the  spinal  accessory),  have  motor  functions. 

The  feeling  of  hunger  is  usually  supposed  to  be  a  sensation  depen- 
dent in  the  main  upon  impressions  reaching  the  brain  through  the 
sensory  fibres  of  the  vagus,  although  evidence  derivable  from 
disease  of  this  nerve  by  no  means  points  e.xcIusivoly  in  this  direction. 
In  one  case,  recorded  by  Dr.  Ge^D.  Johnson,  in  which  there  was  sofieu- 
ing  of  the  medulla  and  pressure  upon  the  roots  of  origin  of  the  left 
pneumo-gastric  by  an  aneurysm  of  the  vertebral  artery,  there  was  a 
complete  loss  of  the  feelings  of  hunger  and  thirst,  Tlie  same  kind  of 
defect  was  met  with  also  by  Grasset  in  a  case  of  labio-glosso-laryngeal 
paralysis.  Appetite  is,  however,  not  always  lost  in  animals  in  whom 
the  pneumo-gastrics  have  been  cut ;  quite  the  reverse  state  of  Uiings 
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Las  sometimes  existed.  Tlie  appetite  of  some  animals  has  seemed  to 
b«  iosatiable,  and  they  hare  devoured  enormous  quantities  of  food.  la 
two  cases  of  disease  of  both  pneomo-gastrics,  occurring  in  man,  the  same 
insatiable  appetite  was  uoticed.  lu  odCi  this  sjmptom  coexisted  with 
djspncca,  and  vomiting  of  unaltored  food,  and  after  dcatli  l»oth  pneumo- 
^astrics  were  found  to  he  atrophied  (6wan)  ;  in  the  other  case,  both 
pneomo-gastrics  were  the  scat  of  small  neuromata.  ThiK  tendency  to 
eat  enormously  is  probably  to  he  expected  in  most  animals  in  the 
absence  of  a  feeling  of  satiety.  The  presence  of  food  may  cause  such 
animalB  to  go  on  eatings  in  cases  where  this  customary  check  is 
absent ;  whilst  for  them,  as  well  as  for  those  human  beings  in  whom 
as  a  consequence  of  disease  of  the  pneumogastrics  the  feeliog  of  satiety 
has  been  absent,  there  may  be,  in  addition,  some  uneasy  sensation  felt 
at  the  epigastrium,  acting  as  a  positive  factor,  and  leading  to  the  taldng 
of  food  for  its  relief — a  kind  of  false  hunger.  Id  fact,  accompanied  by 
the  absence  of  a  feeling  of  satiety. 

The  pneumo-gastric  is  also,  in  part,  the  motor  nerve  of  the 
stomach  so  that,  when  both  nerves  are  paralysed  there  would  be  a 
liimination  in  the  contractile  power  of  the  organ;  and,  on  the  other 
band,  when  they  are  irritated,  vomiting  may  occur.  The  vomiting  that 
occnrs  through  the  intermediation  of  the  vagus  may  be  due  to  peripheral 
irritation  (when  it  is  certainly  of  reflex  origin)  ;  to  irritation  of  some 
part  of  the  trunk  of  the  nerve  ;  or  to  irritation  of  the  centres  of  the 
pnramo-gastric  or  spinal  accessory  nerves  in  the  medulla.  In  the  latter 
CSMS  it  may  be  sometimes  a  reflex  phenomenon,  and  sometimes  a  direct 
result  of  irritation  of  the  motor  fibres  going  to  the  stomach  with  the 
pneamogastric.  Probably  the  mechanism  is  generally  reflex  when  the 
trunk  of  the  nerve  is  irritated  bylhegrowth  of  some  tumour.  Boinet, 
having  exposed  one  of  the  vagus  nerves  during  the  progress  of  an 
operation  in  the  neck,  noticed  that,  whenever  be  touched  the  nerve,  the 
patient  vomited. 

Conceniing  other  eflccts  resulting  from  irritation  of  the  branches  of 
the  vagus  supplied  to  the  stomach,  pathology  supplies  as  with  no 
definite  information.  Of  the  difTereut  neuroses  referable  to  a  dis- 
ordered action  in  the  nerves  of  the  stomach,  it  is,  moreover,  difficult 
to  say  anything  detinite  from  pathological  evidence.  We  stand  in 
need  of  more  exact  knowledge  concerning  the  part  taken  in  gastralgia, 
pyrosis,  bulimia,  polydipsia,  by  the  stomachal  branches  of  the  vagoH 
and  the  sympathetic  respectively.  These  are  all  neuroses  of  uncertain 
origin,  though  there  is  much  probability  that  a  perverted  activity  of 
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the  ragi  and  their  mcdnll&ry  centres  is  niainljr  concomed  with  the  pro- 
daction  of  the  first  of  tlieni.  * 


Intkbtinbs,  Liver,  ako  other  Abdominal  Oroans. 

PathologjT  and  clinical  obserration  hare  as  jet  furnished  us  with  no 
detinite  informntiou  coucfniing  the  effects  of  paralysis  or  of  irritation 
of  the  branches  of  the  TAguft  distributed  to  the  abore  mentioned  organs. 
We  are  met  here  with  the  difficulty  referred  to  in  connection  with  the 
stomach,  and  perhaps,  in  a  still  greater  degree,  of  distinguishing  be- 
tween the  morbid  symptome  that  should  be  referred  to  the  vagus  and 
to  the  sympathetic  respectively  ;  and,  likewise  with  the  further  diffi- 
culty of  dificrlminaliug  thoi^e  which  are  caused  by  paralysis  from  those 
duo  to  irritation  of  the  branches  of  either  of  them. 


Labtnx. 

Of  the  two  branches  of  the  ragns  supplied  to  the  larynx,  the 
superior  laryngeal,  which  comes  off  from  the  trunk  of  the  nervo 
at  about  tlje  level  of  the  third  cervical  vertebral,  is  on  exclusively 
sensory  nerve,  except  that  it  supplies  the  cricrt-thyroid  muscle,  which 
is  the  tensor  of  the  vocal  cords.  The  inferior  or  recurrent 
laryngeal  is,  however,  purely  motor,  and  supplies  all  the  other 
muscles  of  the  larynx.  The  motor  fibres  of  both  these  ncrres,  proceed 
really  from  the  nucleus  and  roots  of  the  spinal  accessory.  The  right 
recurrent  nerve  separates  from  the  vagus  in  the  lower  part  of  the  neck 
opposite  the  subclavian  artery,  thence  it  winds  beneath  and  behind  this 
vessel  on  its  way  upwards  to  the  larynx  ;  whilst  the  left  recurrent 
laryngeal  winds  round  the  arch  of  the  aorta  and  ascends  beucAth  the 
common  carotid  to  the  larynx. 

Paralysis  of  the  motor  fibres  of  the  superior  laryngeal,  supplying 
the  crico-thyroid  muscle,  would  give  rise  tfj  no  very  appreciable  re- 
sults, when  unilateral ;  though  the  result  of  the  Itilaleral  paralysis  of 
this  nerve,  would  be  to  render  the  voice  hoarse  and  deep,  and  to  make 
the  production  of  high  notes  more  or  loss  impossible,  owing  to  defec- 
tive tension  of  the  vocal  cords. 

Paralysis  of  the  sensory  fibres  of  the  superior  laryngeal  rarely 
occurs  alone,  bat  usually  as  part  of  the  symptoms  caused  by  an  affec- 
tion of  the  trunk,  the  roots  of  origin,  or  the  nucleus  of  the  vagus.  In 
the  latter  case,  the  loss  of  Bensibility  may  be  bilateral ;  but  in  the 
former  it  is  much  more  likely  to  be  unilateral,  and  is  then  not  nearly 
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so  dangeroas  a  condition,  since  the  contact  of  food  or  of  any  foreign 
body  with  the  sensitive  side  of  the  larynx  will  still  excite  a  violent 
expalsive  fit  of  coughing. 

Where  these  sensory  nerve  fibres  are  irritated,  or  where  their 
ocntrea  are  in  a  condition  of  increased  irritability  from  any  cause,  wo 
have  a  condition  of  hjpersesthesia  rather  than  of  ansesthcsiaj  the 
existence  of  which  is  apt  to  lend  to  attacks  of  spasmodic  coughing, 
sncli  as  may  be  met  with  at  times  in  ncrvons  excitable  persons.  In 
otber  cases  there  may  be,  in  such  persons,  perverted  sensations 
(parssthesite)  referred  to  the  larynx,  causing  them  to  believe  that  a 
I  foreign  body  of  some  kind  is  lodged  therein, 

I  The  effects  of  paralysis  of  the  motor  fibres  of  the  snpcrior  and 
of  the  recurrent  laryngeal,  supplying  the  muscles  of  the  larynx,  would 
be  found  to  be  a  very  complicated  snbject,  were  it  to  be  followed  out 
in  all  its  details.  This  will  not  be  necessary  in  snch  a  work  as  the  pre- 
sent, since  it  is  the  paralysis  of  the  abductors  and  of  the  ad- 
ductors of  the  vocal  corda  which  is  of  by  far  the  most 
consequence;  that  is  of  the  posterior  crico-arytcnoideus  (the 
chief  abdnctor),  together  with  the  lateral  crico-arytenoideus  and  the 
aiytennideus  (the  two  adductors),  all  of  them  being  muscles 
sopplied   by   the    recurrent    laryngeal   nerves. 

A  few  preliminary  words,  by  way  of  explanation,  together  with  the 
following  diagrams,  may  be  desirable  for  the  better  understanding  of 
this  subject. 


IIP.     Scgmu  OP  A  HOBIXONTAL  aVCTIOM  THROUOH  TH«  LaBVITX,  SBOVnia  TBI 

roanoB  or  thb  Vocal  cobzm  oufiina  avjKr  bbbatsiko  [afier  Lindow]. 

^Jw?  P°**'^*'°  °'  ^^*  »ryt«ooid  cartiUgu  acid  vocal  cordt  daring  qaiet  breftth- 
"••  "*a a»To** *Bclic»t«  thadirecCion  in  which tbe  posterior  cnco-aryte- 
**  li  °?**^***  "t  <lho  chief  iibdoctora).  11,  II,  Position  of  the  arytenoid 
niftflBfee  m  consequence  of  the  contraction  of  tbeee  inuacles  (that  is  posit io a 
durlBif  deep  breathing). 
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Fio.  lU.    Scnsvi  OF  k  bobizokt&l  avcTioM  TBSonoB  tbb  Labthx.  nxuiTBATnia 

TBK  ACTION  OK  THB  LATBBAL  CBICO-ABTTBITOID  MCSCLKS  [ftfLer  LuidoU]. 

11. 11,  Positioo  of  the  Arytenoid  cartiUgea  during  quiet  breathing.  The  arrowi 
flfaow  the  direction  in  which  the  lateral  crico-aryteaoid  musolee  acL_ 
1, 1,  Poeltion  of  the  cartilagea  when  the  mueclea  are  contraotad.  ^ 


.     SCHXMA  or  A  BOBI&ONTAL  BECTIOH   TKBOUOB   TSB   L4B7NX,  ILLtWrUSISe 
TBB  ACTION  OF  THR  ABTTBNOID  MCKLBS  [after  LAadOiaJ. 

1, 1,  Position  of  tlie  arytenoid  cartilages  during  quiet  breathing.  The  arrows 
show  the  direction  of  the  action  of  the  aryteoold  musclee.  11*  11.  PoeiUon 
of  the  cartilages  when  the  muaclea  are  contraciad.  ^^ 

The  glottis  assumes  the  most  TarioDS  fonns  tinder  different  ciiit^^ 
cumsUuces,  owing  to  the  existence  of  different  degrees  of  divergence 
of  the  vocal  cords.     Four  of  these  positions  may  be  speclBed  u 
follows  : — 

(1).— Complete  cloaare  of  the  glottis  (Fig.  112,  ii.  ii)  such 
as  is  produced  by  the  .combined  action  of  the  arytenoid  and  of  the 
lateral  crico-nrytcnoid  muscles.  (2). — The  cadaveric  position,  ' 
being  tlie  position  iu  which  the  vocal  cords  are  found  after  deatli. 
that  is  slightly  separated  from  one  another.  (3). — The  position 
of  qniot  breathing  in  which  the  glottis  is  more  open  than  in 
the  last  position   (Fig.   llOj  1. 1),    though  Btill  odJj    moderately 
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dilated.     (4). — The  position   of  deep  inspiration,  in  which 
the  glottis  is  widely  dilated  (Fig,  110,  ii.  a). 

As  imilateral  paralysis  of  the  laryngeal  muscles  is  decidedly  more 
common  than  bilateral  paralysis,  wc  shall  first  speak  of  the  signs  and 
symptoms  to  which  it  gires  rise.  Boon  after  the  initiation  of  such  a 
paralysis,  it  may  be  seen,  on  laryiigo^copic  examination,  that  the 
Tocal  cord  on  the  affected  side  remains  persistently  in  a  position  of 
•light  abdaction,  that  is,  it  is  nearer  the  middle  line  than  it  wonld  be 
in  healthy  qaict  breathing  and  has  fallen  into  the  so-called  '  cadarerio 
position.*  It  cannot  be  broaght  to  the  middle  line  as  the  other  cord 
is  during  phonation,  nor  can  it  be  moved  outwards  like  its  fellow 
during  deep  inspiration.  The  Toice  may  be  hoarse  or  it 
may  be  but  little  altered,  as  in  some  cases  the  healthy  cord  can  be 
brought  oTcn  a  little  beyond  the  middle  line,  and  consequently  so 
near  to  the  paralysed  cord  as  to  gire  rise  only  to  a  very  slight  defect 
in  phonntion.  Attempts  at  coughing  are  very  in- 
effectire,  which  is  easily  to  be  understood,  seeing  that  complete 
approximation  of  the  vocal  cords  is  impossible,  and,  therefore,  the 
preliminary  step  essential  for  the  occurrence  of  an  explosive  cough 
mast  be  absent. 

Sometimes  in  cases  of  complete  unilateral  paralysis,  the  vocal  cord 
on  the  affected  side  is  found,  not  to  be  in  a  state  of  Bemi-al>dnction, 
but  to  be  brought  almost  up  to  the  middle  line.  Thia  is  probably  to 
be  looked  for  in  all  cases  in  which  the  paralysis  has  existed 
for  some  months,  and  may  be  explained  by  a  kind  of  tonic  con- 
tracture occurring  in  the,  now  unopposed,  crico-lbyroid  muscle  of  the 
same  side  (supplied  by  the  superior  laryngeal),  the  effect  of  which 
wonld  be  to  over-extend  the  vocal  cord,  and  consequently  to  bring  it 
nearer  to  the  middle  line  (Poore).  Where,  with  unilateral  paralysis, 
the  cord  h  in  this  position,  there  is  usually  no  alteration  of  the  roice, 
though  it  may  he  slightly  high  pitched.  On  laryngoscopic  examina- 
tion the  cord  is  seen  to  remain  motionless  in  inspiration — not  moving 
outwards  as  tlio  cord  on  the  healthy  side  docs. 

Where  nnilatcral  paralysis  of  the  laryngeal  mnscles  is  caused  by  an 
affec tio  n  of  the  root  fibres  of  the  spinal  acces- 
sory at  the  surface  of  the  medulla,  it  has  been  observed 
that  the  affected  vocal  cord  remains,  throughout,  in  the  semi-abducted 
position  (Gowers),  which  is  only  what  might  have  been  expected, 
seeing  that  in  such  a  case  the  crico-thyroid  supplied  by  the  superior 
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laryngeftl  would  be  paralysed  as  well  as  the  muscles  supplied  by  thv 
recurrent  laryngeal  nerve. 

Bilateral  paralysis  of  the  mascles  supplied  by  the  recurrent  larya 
geal  nerves  h  drcidedly  less  common  than  the  unilateral  |iarftlysis. 
When  it  occurs  there  may  be  the  same  kind  of  difference  as  to  Uie 
position  of  the  vocal  cords  ;  that  is,  in  the  early  stages,  they  mar 
both  of  them  be  in  the  '  cadaveric  position  ; '  while  in  the  laUr 
stages  they  may  be  in  a  position  of  more  marked  addaction,  owing  to 
contracture  of  both  crico-tbyroid  muscles.  When  they  are  in  the  first 
of  these  positions,  as  the  lose  of  adduction  during  phonation  is  tbe 
most  prominent  defect,  the  condition  is  apt  to  be  described  merely  us 
*  paralysis  of  the  adductors ; '  on  the  other  hand,  when  they  are  in  the 
second  of  these  positions,  the  loss  of  abduction  during  inspiration 
being  now  the  most  noticeable  defect,  the  condition  is  apt  to  be  spoken 
of  merely  as  •  paralysis  of  the  abductors/  This,  however,  is  a  partial 
and  faulty  def>cription  ;  since  in  each  case  the  vocal  cords  are  really 
motionless  in  either  direction. 

The  difference  between  the  symptoms  associated  with  these  two 
positions  of  the  vocal  cords  is  very  marked,  Tims,  when  the  vocal 
cords  are  in  the  position  of  semi-abduction,  phonation  is  more 
or  less  impossible,  and  the  power  of  coughing 
similarly  lost.  On  the  other  hand,  whilst  the  patient  is  qui 
or  so  long  as  be  does  not  exert  himself  overmuch,  there  is  n 
appreciable  dyspnu^a.  When,  however,  the  paralysed  oortls 
are  in  the  position  of  adduction,  the  voice  is  not  nearly  so 
much  interfered  with,  though  his  respiratory 
power  is  gravely  impaired.  Phonation  is  comparatively 
easy,  though  the  voice  is  high  pitched  and  stridulous.  The  patien 
power  of  coughing  is  very  imperfect,  because  although  the  cords 
close  to  one  another,  they  cannot  be  further  approximated  so  as  co 
plntcly  to  close  the  glottis.  Again,  tlie  inability  to  soparnte  iht 
vocal  cords  during  inspiration,  only  permits  the  patient  to  breathe 
easily  so  long  as  he  is  at  rest,  and  his  respiration  is  not  hurried. 
Even  a  slight  amount  of  exertion  may  speedily  produce  marked 
dyspnoea  with  stridulous  inspiration. 

In  addition  to  these  graver  forms  of  actual  paralysis,  concern 
the  causation  of  which  I  shall  presently   speak,  mention  must  b 
made  here  of   the  mere  paresis  (mostly  of  functional  origin)  whiclt, 
under  certain  circumstances,  shows  itself  in  some  of  the  muscles  of 
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the  larynx — especially  in  the   adductors,  giving  rise  to  a 
loss  of  voice.       Au  aphonia  of  this  type  is  met  with  often  iu  personfi 
eaffering  from  extreme  weakness  or  prostration,  from  whatever  cause 
arising ;    or  after  excessive  use  of  the  voice  in  speaking,  singing,  or 
screaming,  in  persons  not  fio  delicate  ;     also,  in  hysteria,  or   from 
inflammation  in  the  neighbourhood  of  the  vocal  cords,  either  above  or 
helow — as  vrhen  a  patient  aficcted  with  an  attack  of   bronchitis  loses 
his  voice.     Tliese  are  mere  temporary  defects,  for  the  most  part ;   and 
even  while  they  last,  it  is  of  interest  to  note  that  the  power  of  adduc- 
tion ifi  merely  lost  under  the  influence  of  cerebral  speech  incitations, 
since     such     patients     are    perfectly     well    able     to 
^kough,  showing  that,  in  each  of  tbc  above-mentioned  conditions, 
^Merlect  adduction  can  still  be  brought  about  under  the  inflaence  of 
^Buiy  strong  reflex  stimulus  capable  of  inciting  the  act  of  coughing. 

^^  We  must  now  turn  to  the  question  of  causation,  or,  in  other  words, 
to  the  problems  connected  with  a  pathological  diagnoeU  iu  cases  of 
unilateral  aud  bilateral  paralysis  of  the  muscles  of  the  larynx. 

As  already  stated,  unilateral  paralysis  of  the  laryngeal  mnscles 
is  more  common  than  the  bilateral  affection,  and  it  is  commonly  due 
to  au  implication  of  one  of  tbc  recurrent  nerves  by  some  injury  or 
morbid  process.  Thus,  one  of  theuc  nerves  may  be  damaged  by  some 
nshot  wound  or  stab,  or  by  some  surgical  operation  in  the  neck  ;  or 
t  may  be  compressed  by  enlarged  glands,  or  tumours  of  various  kinds, 
r  by  aneurysms  of  the  carotid  and  «ul>claviau  aricries  or  even  of  the 
Aorta  itself.  Within  the  thorax,  either  of  these  nerves  may  be  involved 
nnd  compressed  by  mediastinal  tumours,  or  by  pleuritic  adhesions 
A-bout  the  apex  of  the  lung. 

,  Morbid  conditions  that  involve  the  trunk  of  the  vagus  itself,  before 
the  giving  off  of  the  recurrent  laryngeal  nerve,  may  also  cause  uni- 
lateral paralysis  of  the  laryngeal  muscles;  while,  if  the  disease  should 
likewise  be  situated  above  the  origin  of  the  superior  laryngeal  nerve, 
there  may  be,  in  addition  to  the  paralysis  of  the  crico-thyroid  muscli', 
some  loss  of  sensibility  in  and  about  the  affected  side  of  the  larynx. 

When  situated  above  the  ganglion  of  the  trunk  (Fig.  109,  y/), 
disease  of  the  vagus  no  longer  cauiics  paralysis  of  the  laryngeal 
muBcles.  From  this  level  upwards,  for  the  production  of  any  such 
result  it  is  tlie  accessory  branch  of  the  spinal  accen- 
so  ry,  or  the  routs  or  nucleus  of  origin  of  thiei  branch  iu  the  medulla, 
that  must  be  affected,  in  order  to  produce  paralysis  of  the  laiyngeal 
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luQSclcB.      The  common  causes  of   each  implication   of  the  spini 
accessory  rooU  and  nucleus   haro  been  alrcAdjr  referred   to    (p.  4>^9)j 
it  18  only  neccssnry  to  state  here  that  in  such  forms  of  disease,  t1i4 
crico-thyroid  muscle   may  be    paralysed    together  with  the  muscl* 
supplied  by  the  recurrent  laryngeal.     This  occurrence  has  the   effect' 
of  preventing  ihe  late  supervention  of  the  position  of  adduction  by 
the  paralysed  cord  (p.  493). 

Bilateral  paralysis  of  the  laryngeal  mnscleB  is  most  commonly 
met  with  ^here  the  nuclei  of  origin,  in  the  medulla,  of  the  accessory 
branches  of  the  spinal  accessory  nerves  are  diseased;  where  laryngeal 
paralysis  occurs  &s  a  sct^uence  of  diphtlieria  ;  and  also  in  cases  of 
mediastinal  growths,  in  which  both  recurrent  laryngeal  nerves  are  iJi- 
rolved.  In  almost  all  the  other  cases,  above  referred  to,  the  paralysis 
is  far  more  likely  to  bo  unilateral.  Still,  two  remarkable  cases  hare 
been  recorded  ( Bauniler,  Johnson)  in  which,  with  pressure  on  onit 
recurrent  laryngeal  and  vagus,  there  was  paralysis  of  both  vocal 
cords  (in  the  one  equally,  and  in  the  other  case  unequally,  the  ' 
paralysis  in  the  latter  being  less  on  the  side  opposite  to,  than  on  the  sida^H 
of,  the  compressed  nerve).  The  cause  of  this  is  obscure,  but  Johnson^^ 
suggests  that  the  paralysis  of  the  opposite  side  may  be  a  kind  of 
inhibitory  paralysis,  caused  by  pressure  upon  some  of  the  afferent 
fibres  of  the  vagus. 

The  double  affection  may  also  follow,  occasionally,  as  a  sequence 
of  some  acute  febrile  illness  other  than  diphtheria  (which  has  been 
already  mentioned)  ;  or  it  may  supervene  in  some  cases  of  chronic 
poisoning  by  lead  or  arsenic. 

The  so-called  rheumatic  paralysis  of  the  rooal 
cords,  from  exposure  to  currents  of  cold  air,  is  commonly  uni- 
lateral ;  but  it  may  be  a  bilateral  affection. 

Spasm  of  the  laryngeal  mxtacUs  rarely  proceeds  from  irritation 
by  tumours  or  other  pathological  conditions  of  the  trunk  of  the  vagua 
or  even  of  the  recurrent  nerve.  It  is  almost  invariably  a  result  (a)  of 
some  local  irritation  of  the  peripheral  extremities  of  certain  afferent 
nerves  ;  or  else  (h)  of  some  exalted  irritability  of  certain  nerve 
centres  in  the  niediiUa, 

When  spasm  of  the  laryngeal  muscles  is  excited,  it  resnlto  in* 
variably  in  a  ppasmodic  closure  of  the  glottis — owing  to  the  fact  that 
tlte  adductors  are  far  more  powerful  than  the  abduc- 
tors of  the  vocal  cords. 
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(a).- — In  some  of  tlie  cases  belonging  to  the  first  category,  in 
which  we  have  to  do  with  Kpasms  of  reflex  origin,  the  contrac- 
tions are  merely  momentary  ;  tlioagh  they  may  recar  at  short  in* 
tervals,  as  in  cases  in  which  spasmodic  cough  is  excited,  either  hy  the 
breathing  of  irritating  gases  or  by  the  contact  of  solids  or  liquids 
ith  the  upper  part  of  the  larynx.  Spasmodic  cough  may  also  be 
excited  by  irritation  of  other  peripheral  branches  of  the  vagus,  viz., 
those  snpplied  to  the  thruat,  to  the  stomach,  and  occasionally  even 
those  of  the  branch  supplied  to  the  external  auditory  meatus.  In 
children  or  in  nervous  subjects,  in  whom  the  reflex  excitability  is  high, 
these  manifestations  are  most  apt  to  occur;  and  the  same  may  be 
said  concerning  a  more  severe  and  durable  form  of  spasm  which  is 
prone  to  manifest  itself,  espfCtally  at  night,  in  children  suffering  from 
soDic  catarrhal  inflammation  contiguous  to  the  larynx. 

(A). — In  this  second  category  are  included  all  the  cases  in  which 
spasm  of  the  glottis  arises  from  centric  causes,  mostly  as  component 
phenomena  of  some  neurosis,  afl*ecting  the  nuclei  of  the  accessory 
branch  of  the  spinal  accessory.  It  may  thus  he  associated  with 
hysterical  convulsions,  with  eclampsia,  with  epi- 
lepsy, and  with  hydrophobia.  Again,  in  whooping 
coQgh,  spasm,  with  subsequent  imperfect  relaxation  of  the  glottis, 
accounts  for  the  peculiar  nature  of  the  cough.  On  the  other  hand, 
spasm  of  the  glottis  plays  a  much  more  prominent  part  in  another 
iieurosis  of  epileptic  type,  viz.,  laryngismus  stridulus  (also 
known  as  '  spasmodic  cronp  '  or  *  child  crowing  '). 

Laryngismus  stridulus  is  met  with  principally  in  infants 
or  children  under  three  years  of  age,  though  it  also  occurs  more  rarely 
in  older  children  or  even  in  adults.  As  with  the  more  common  mani- 
festations of  epilepsy,  so  here,  the  attacks  commence  quite  abruptly. 
The  child  is  roused,  perhaps,  from  its  sleep,  or  checked  during  tbe  act 
of  sucking,  by  a  sudden  catch  in  its  breathing,  more  or  less  complete. 
One  of  the  earlier  writers  on  this  spasmodic  affection,  Dr.  Ley,  de- 
scribes the  attacks  in  the  following  terms  : — 


**  When  the  closure  of  tho  chink  of  the  glottis  is  not  perfect,  the  child 
■tmgKles  for  its  breath  ;  the  respiration  is  hurried  ;  the  countenance  generally 
bluiflb  or  livid;  the  ejes  itaring;  and  each  inspinilion  U  attended  with  & 
crowing  noise.  When  Iho  cloflure  ia  more  complete  the  fuuotion  of  respiration 
U  entirely  BaKpecded  for  a  while ;  there  i«  on  eEfectoal  obatAcle  to  the  admiasioQ 
of  air.  Tho  ohikl  miLkei  vehement  atraggles,  by  somo  termed  eonmlsiTB,  to 
rcocner  ita  breath.    At  varied  interrals,  from  a  few  lecoDdi  op  to  a  minnte, 

IX 


482 


PABALYSBS   OF   OBAKUL  KBBVES. 


or  npon  some  ocoaaions  nearly  two  minoteBr  air  U  at  length  admitted  throngb- 
the  glottis,  now  partially  open;  and  thia  raah  of  air,  puaiog  through  a  tdtj] 
narrow  chick,  produces  the  peculiar  sound.  To  these  aymptoios  not  un*< 
frequently  auoceeds  a  fit  of  coughing  or  crying,  which  terminatea  the  aoenei 
or,  if  the  glottia  be  not  thoa  partially  open,  the  child,  at  the  end  of  from  two 
to  three  minutes  At  the  ntmoat,  will  die  aaffoc&ted.  Pallid  and  exhausted,  it 
falls  lifeless  upon  it«  nurse  a  arma  t  uid  it  is  then  that  the  child  i«  generally 
said  to  have  died  in  a  St." 

We  have  said  already,  that  paralysis  of  the  branches  of  the  pneamo-^^ 
gastric  Bcipplicd  to  the  ccsopbagas,  as  ^ell  as  of  those  tcrminaT^^| 
brandies  furnished  to  the  stomach  and  intestines,  to  the  liver  and  other 
abdominal  organs,  are  pathological  results  which  are  known  (so  far  as 
they  are  known  at  nil)  only  as  consequences  of  some  disease  or  pressure 
upon  the  trunk  of  the  pneumo-gostric  itself  (one  or  both)  in  some  part 
of  its  course  throngh  the  neck  or  thorax.  So  now,  it  is  necessary  to 
add  that  paralysis  of  the  remaining  branches  of  the  pnennao-gastric — 
that  is,  of  the  pulmonary  and  the  cardiac  branches — is  met  with 
almost  solely  as  consequences  of  disease  or  pressure  upon  the  trunk 
or  nucleus  of  origin  of  one  or  other  of  the  pncumo-gnstric  nerres, 

After  speaking  of  the  effects  of  the  inrolvemeiit  of  the  pulnion 
and  cardiac  branches  of  the  vagus,  something  further  will  have  to  bft' 
added   concerning  the  causes  and  most   common  effects  of 
disease  or  pressure  upon  the  trunk  of  either  paeumo« 
gastric  nerve. 

ThB    BnONOHI    AKD    LUNOB. 

It  should  bo  borne  in  mind  that  the  pneumo-gastric  is  the  chief 
afferent  nerve  in  connection  with  the  respiratory  centre.  It  seems  to 
convey  *  accelerating  '  and  also  '  inhibitory '  impressions  to  thiii  centre, 
The  accolciating  impressions,  as  a  rule,  greatly  preponderate,  so  th 
experimental  division  of  the  pneumo-gastric  in  an  animal  causes  it« 
respiratioDB  to  bo  less  frequent  but  deeper;  while  stimulattoa  of  the 
central  cut  end  quickens  the  respiration.  Inhibitory  impres- 
sions are  conveyed  principally  by  the  fibres  of  the  su- 
perior laryngeal  nerre,  and  their  experimental  stimulation 
has  been  found  to  arrest  respiration.  But  the  pneumo-gastrics  also 
supply  the  motor  fibres  that  innervate  the  muscles  of  the  bronchi,  as 
well  iLS  those  of  tlie  smaller  air  tubes  throughout  the  lungs. 

In  certain  typical  cases  of  paralysis  of  the  vagus,  observed  in  thfi 
human  subject,  the  respiration  has  been  modified  in  just  the  manner 
noted  in  animals  in  whom  one  of  the  pneumo-gastric  nerves  Las  been 
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cnt — that  is  to  eay,  the  respiration  has  been  reDdcrcd  slower,  the  in- 
spiratory moTcments  being  less  freqiioat  bat  more  profound.  At  other 
times,  however,  when  there  has  been  good  reason  for  believing  in  the 
existence  of  parulysis  of  the  vagus,  there  have  been  paroxysms  of 
dyspnoea,  with  respirations  from  160  to  170  per  minute.  It  seems  only 
possible  to  explain  this  state  of  things,  on  the  supposition  that  the  Bbrea 
of  the  vagus  which  transmit  accelerating  iuipressious  to  the  respiratory 
centre  have  been  irritated  rather  than  paralysed.  It  is  far  less  pro- 
bable that  such  a  condition  could  have  been  produced,  merely  by  para- 
lysis of  the  inhibitory  fibres  contained  in  the  superior  laryngeal  nerves. 
It  may  be  qnite  true  that  powerful  stimulation  of  snch  fibres  is  capable 
of  arresting  respiration,  and  yet  it  mAy  not  at  all  follow  that  the  para- 
lysis of  these  fibres  should,  of  Di'cessity,  lead  to  a  marked  increase  in 
the  rate  of  respiration. 

The  puenmo-gastrie  is  believed  by  many  to  contain  the  Taso-motor 
nerves  that  are  distributed  lo  the  vessels  uf  the  lungs,  as  well  as  certain 
trophic  nerves.  Section  or  severe  compression  of  either  of  these  sets 
of  nerves  is  said  to  lead  to  marked  congestion,  together  with  extrava- 
sation of  serum  into  the  affected  organ.  Later  un,  pneumonia  and 
taberculisation  arc  apt  to  be  met  with,  and  these  are  regarded  by  some 
as  trophic  lesions,  due  in  some  wuy  to  the  cutting  ol!'  of  the  influence  of 
the  vagus.  Concerning  the  mode  of  production  of  these  cbariges,  how- 
ever, there  is  much  room  for  doubt,  since  Brown-Sequard,  as  well  as 
Franck,  have  shown  that  the  vaso-motor  fibres  for  the  pulmonary 
Teasels  are  distributed  with  the  sympathetic  and  not  with  the  vagus. 
A  similar  uncertainty  exists  as  to  the  cause  of  the  so-called  trophic 
changes,  although  it  is  undoubtedly  true  that  animals,  after  section  of 
the  vagus,  are  particularly  prone  to  die  from  chronic  pneumonic  or 
phthisical  changes  of  some  kind.  It  has  been  suggested  (Traube, 
fiteiner),  that  the  pneumonic  changes  2ire  chiefiy  determined  by  pas- 
sage of  food  into  the  bronchi  from  the  pharynx,  owing  to  paralysis  of 
the  eesopbagus,  on  the  one  hand,  and  on  the  other,  of  the  sensory 

11     And  motor  fibres  of  the  larynx. 

P  In  nenous  asthma  wo  have  to  do  with  spasm  of  the  smaller  bron- 
chial tabes,  whose  muscular  fibres  are  innervated  by  the  pneumo- 
gastric.  This  disease  is,  in  fact,  a  neurosis  connected  with  a  partially 
disordered  activity  on  the  part  of  the  ragns  and  its  central  nucleus. 

» Although  individual  attacks  may  be  cxciteti  by  irritant  particles,  gases, 
or  the  air  of  this  or  that  place,  still,  the  diseased  condition  itself  is  u 
neorosis  dependent  upon  certain  unnatural  molocular  conditions    or 
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states  of  the  nerve  centres,  the  tendency  to  the  establishment  of  such 
conditions  being  often  inherited. 

At  timeB,  the  pressure  of  mediastinal  tamoars  or  aneurysms  upon 
the  branches  of  the  pnenmo-gastnc  in  the  pnlmonary  plexus,  is 
found  to  give  rise  to  paroxysmal  altncks  of  cough  and  dyspnoea  of  an 
asthmatic  character,  which  attacks  are  often  accompanied  by  the 
abundant  secretion  of  a  thin  watery  spntnm. 

The  Heart. 

In  cases  in  which  the  vagus  has  been  cut  in  one  of  the  lower  nnimaU, 
the  effect  upon  the  heart-beate  is  jnst  the  reverse  of  that  which  is  pro- 
duced upon  the  respiratoiy  moTements — whilst  the  respiratory  move- 
mentH  arc  made  distinctly  slower,  those  of  the  heart  arc  even  more 
distinctly  increased  in  frequency. 

The  same  thing  has  been  observed  clinically,  in  patients  puflering 
from  paralysis  of  the  vagus.  Haycm  has  recorded  a  case  in  which  the 
heart  beat  from  120  to  160  a  minute  ;  and  in  another  case,  observed  by 
Tuczek,  the  pulse  varied  from  190  to  208  per  minute.  Again,  in  a  case 
of  phtUiKifj,  recorded  by  Meixncr,  in  which  the  pulse  was  at  first  occa- 
sionally, and  afterwards  constAntly,  noted  to  range  from  130  to  140, 
the  left  vagus  was  subsequently  found  to  be  enclosed  in  a  mass  of 
enlarged  glands  near  the  upper  margin  of  the  thorax. 

Any  irritation  of  the  trunk  of  the  vagus  which  affects  its  cardio- 
inhibitory  fibres,  leads,  when  moderate  in  amount,  to  a  slowing  of  tlie 
heart's  action  ;  or,  when  it  is  more  marked,  to  a  complete  arrest  of 
cardiac  action. 

The  vagus  also  contains  fibres  that  convey  afierent  impressions  of 
an  inhiiiitory  type  to  the  principal  vaso-motor  centre.  The  advent  of 
snch  impressions  in  excess  lowers  the  activity  of  the  Taso-motor 
centre,  and,  as  a  consequence,  some  amount  of  dilatation  of  tho  small 
arteries  occurs  throughout  the  body. 

In  some  cases  the  occurrence  of  angina  pectoris,  which  has  long 
been  known  to  be  an  affection  intimately  related  to  modes  of  disor- 
dered activity  in  the  vagus  and  cardiac  branches  of  tho  sympathetic, 
has  been  found  to  be  distinctly  associated  with  the  existence  of 
tumours  (Heine,  Blandin)  involving  either  the  cardiac  plexus,  or 
some  part  of  the  trunk  of  the  vagus  itself. 

CAUSES  OF    DISEASE    IN    THE    TRUNK    OF    THB     PNEUMO-GASTRIO 

NERVE. 

We  have  now  dealt  in  detail  with  the  signs  and  symptoms,  referable 
to  different  organs  or  parts,  liable  to  be  caused  at  different  times  by 
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disease  or  injury  to  the  pneumo-gastric  nerves.  We  have  referred  to 
tbe  etiological  problems,  or  those  connected  with  pathological 
diagnobis  as  yet,  only  in  relation  with  certain  Liranchcs,  sach  as 
the  pharyngeal  and  the  laryngeal,  which  are  most  apt  to  be  implicated 
separately  (see  pp.  409, 474).  We  mast  now,  very  briefly,  refer  to  the 
yarious  causes  that  lead  to  involvement  of  the  trunk  of  tlie  pneumo- 
gastric  itself,  below  the  point  at  which  the  superior  laryngeal 
nerve  is  given  oS  (that  is,  below  the  level  of  the  second  or  third 
cervical  vertebra).  This  Limitation  is  made  in  order  not  to  go  over 
ground  which  has  been  already  considered. 

GattmauQ  has  well  classified  tbo  organic  causes  interfering  with 
the  functions  of  the  pneumo-gastric  nerves  into  three  categories  : — 
compression.^,  traumntiBms,  diseases  of  the  nerve. 

(1 ). — Coxuprefision  ^eems  to  be  the  most  frequent  cause;  this  being 
brought  about  by  tumours  growing  in  the  neck  or  in  the  mediasti- 
num. These  are  represented  by  enlarged  lymphatic  glands,  cervical 
or  bronchial  -  and  also  by  aneurysms  of  the  carotids,  subclavians,  or  of 
I  the  aorta  itself.  (Aneurysms  of  tlie  transverse  or  descending  part 
of  the  arch  of  the  aorta  arc  specially  apt  to  involve  the  left  recurrent 
Iftrjngeal  nerve.) 
I  (2). — Under  the  head  of  traumatismB,  we  mav  mention  injuries  to 

'        the  trunk  of  the  vagus  caused  by  bullet-wounds  or  by  stabs ;  also 
'        BCCidental  injuries  caused  by  surgeons,  during  the  removal  of  tumours 
or  enlarged  thyroid  bodies  (in   the  latter  case  the   recurrent  laryn- 
geal branches  arc  also  specially  apt  to  be  involved).  Againtbe  trunk  of 
!        the  vagus  has  been  tied  during  ligation  of  the  common  carotid  artery. 

^3). — Xhe  cases  coming  under  the  head  of  difleases  of  the  vagus  are 
i        extremely  rare.   Still,  the  nerve  is  occasionally  the  seat  of  neuromata, 
1       ftud  very  rarely,  also,  it  may  be  the  seat  of  some  chronic  inflammatory 
process. 

I 

The  special  and  general  causes  tending  to  aCfect  the  roots  oft  he 
nerve,  or  its  nuclear  centre  in  the  medulla,  have  already 
been  referred  to.  Such  causes  arc,  in  part,  commou  with  those  tliat 
involve  the  roots  and  centre  of  the  accessory  portion  of  the  spinal 
accessory  nerve . 

K  I.-THE   SPINAL  ACCESSOET  NEBVE. 

'^^L  The  upper  part  of  the  spinal  acce^tory  mrve  emerges  from  the  sur- 
^Hhto  of  the  medulla  iu  a  line  with,  and  just  below,  the  pneumo-gastric 
^^  nerve  (Fig,  107);  while  the  nucleus  of  origin  of  this  part  of  the 
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n^rre,  consists  of  a  colnmn  of  nerve  cells  also  sitnatcd  in  a  line  witb 
and  below  that  of  the  pnearao-gastric — both  of  them  lying  just  outside 
the  nucleus  of  the  hypoglossal  nerve  (Fig.  108).  Tliese  nppor  fibres 
of  the  spinal  accessory  join  the  pneumo-gastric  (Pig.  109),  and  go  to 
their  destination  mixed  up  with  its  fibres  ;  as  already  indicated,  they 
supply  the  mnpclea  of  the  larynx,  part  of  the  pharynx,  and  in  all 
probability,  also,  the  levator  palati.  The  effects  and  causes  of 
paraJysiK  of  this  accessory  part  of  the  spinol  accessory  nerve  hare 
already  been  dealt  with,  in  the  last  section  (pp.  469,  and  474). 

Tho  lower  fibres  of  the  spinal  accessory  nerve  emersre  from  the 
lateral  colnmn  of  the  spinal  cord  as  low  down  as  the  siith  or  seventh 
cervical  nerves,  taking  their  origin  from  the  anterior  comna.  The 
pevernl  fibres  of  this  spinal  portion  of  the  nerve  pass  upwards  through 
the  foramen  magnum,  joining  the  accessory  portion  (Fig.  109)  for  a 
short  distance  before  uniting  witli  the  pnenmo-gastric.  It  then  passes 
down  the  neck,  where  its  fibres  innervate  the  stemo-mostoid  and 
also  the  nppcr  part  of  the  trapezius  muscle. 

Paralysis  of  the  spinal  accessory  nerve  is  rarely  total ;  it  can, 
indeed,  only  be  so  (that  is  without  coincident  paralysis  of  the  pneumo- 
gastric)  by  the  occurrence  of  lesions  in  two  situations — either  (a)  in 
the  very  limit<»d  part  of  its  course  in  which  tlie  accessory  and  the 
spinsl  divisions  of  the  nerve  are  in  contact  with  one  another,  or  (i) 
by  the  HimuUnneous  implication  of  its  nuclei  of  origin  in  the  medulla 
and  in  the  spinal  cord.  Implication  of  the  total  trunk  of  the  nerve 
is  excessively  rare  ;  on  the  other  hand,  the  implication  of  both  the 
mednllary  and  the  spinal  nucleus  simultaneously  is  by  no  means  nn- 
common,  thongh  brought  about  by  one  pathological  condition  only, 
viz.,  that  dejieneralive  process  which  affects  the  motor  ganglion  cellt 
in  '  progressive  muscular  atrophy/  and  in  its  bulbar  representatire 
*  labio-glosso-Iaryngeal  paralysis.' 

Paralysis  of  the  accessory  portion  of  the  nerve  is  met  with  prin- 
cipally in  cases  of  disease  involving  the  trnnk  of  the  pnenmo-gastric. 
It  may,  therefore,  of  course,  be  involved,  quite  independently  of  the 
spinal  portion.  At  other  titiit's,  paralysis  of  the  accessory  portion  of 
the  nerve  is  induced  by  localised  lesions  involving  its  nucleus  in  the 
medulla  oblongata,  though  in  such  a  case  there  would  almost  certainly 
be  other  coexisting  evidence  of  centric  disease. 


Paralysis  of  the  spinal  portion  of  the  nerve,   alone,   occurs  not 
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ifreqnently  ;  and  then,  oither  the  whole,  or  only  a  part  of  its  fibres 
may  be  inrolrcd.  It  passes  tbroagh  the  jugular  foramen  on  the 
outer  side  of  the  pneumo-gastrio  and  within  the  same  sheath.  It 
(hen  passes  backwards,  behind  this  nerve  and  tho  jugular  vein,  to 
reach  the  upper  portion  of  the  stemo-mastoid.  After  furnishing 
inany  branches  to  this  muscle  (which  is  supplied  to  some  extent  also 
l>y  branches  of  tlie  third  cervical  nervo),  it  pierces  it,  crosses  the 
posterior  triangle  of  the  neck,  and  is  distributed  to  the  under  surface 
of  the  apper  part  of  the  trapezius  (other  parts  of  this  muscle  being 
innervfttod  by  branches  frora  three  or  four  of  the  cervical  nerves). 

Paralyses  of  this  spinal  part  of  the  nerve  may  be  caused  in  various 
ways.  Among  such  causes  lAay  be  enumerated  disease  of  the  occipital 
bone,  fractures  of  the  cervical  vertohrip,  tumours,  swellings  of 
lymphatic  glands,  abscesses,  neuritis  of  rheumatic  or  syphilitic 
origin,  or  traumatic  injuries  of  different  kinds  (stabs,  gunshot 
wonnds,  etc.), 

Wltere  we  have  to  do  with  severe  compressing  or  destructivo 
lesions,  the  sterno-mastoid  and  the  trapezius  may  be  paralysed, 
separately  or  conjointly  according  to  the  situation  of  tho  lesion  in 
question. 

Unilateral  paralysis  of  the  storno- mastoid 
mnKcIe,  in  consequence  of  the  unopposed  action  of  the  muscle 
oo  the  opposite  side,  causes  the  head  to  be  turned  to  the  afTected 
side  with  t!ie  chin  somewhat  elevated.  It  cannot  be  easily  rotated  in 
the  opposite  direction  by  an  cCFort  of  tho  will,  thoui^h  passive  move- 
ment in  this  direction  is  easily  brought  about.  Wheu  the  chin  is 
snpporLe<l  by  the  hnnd,  and  the  patient  is  directed  to  move  it  forcibly 
downwards  or  latcmDy,  the  storno-mastoid  on  the  soand  side  alone 
projects,  or,  whvn  the  paralysis  is  partial,  projects  much  more  than 
on  the  opposite  side.  When  a  unilateral  paralysis  has  lasted  for 
a  long  time,  secondary  contracture  of  the  healthy  muscle  occurs,  and 
gives  rise  to  an  exaggerated  and  persistent  obliquity  in  the  position  of 
the  head. 

With  bilateral  paralysis  of  the  sterno •mastoid 
muscles,  the  head  is  maintained  in  a  straight  position  with  tho 
chin  slightly  elevated,  hut  it  cannot  be  easily  rotated  to  cither  side. 
There  is  not  only  an  absence  of  prominence  on  cither  side,  when 
attempts  are  made  to  call  the  stemo-mastoids  into  activity,  there  may 
even  be  some  amount  of  actual  hollowing  of  the  neck  in  the  situations 
iiatarally  occupied  by  these  muscles,   when   anything  like  marked 
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atrophy  has  occurrc(i.  Atrophy  is,  moreover,  prone  to  be  present  iq 
these  cases  of  bilateral  paralysis  of  the  6terno-ma.stoida,  becaose  snch 
a  condition  is  most  likely  to  bo  due  to  centric  disease  of  a  degeaerativa 
type  sfTecting  the  ganglion  cells  of  the  spinal  nacloL 

Unilateral  paralysis  of  the  trapezius  is  principally  re- 
vealed by  the  unnatural  position  assumed  by  the  scapula.  It  is  drawn 
somewhat  downwartis  and  forwards,  and  its  inner  border  becomes 
obliqne,  so  that  the  inffrior  angle  is  slightly  approximated  to  the 
•pinal  column.  The  acromion  falls  downwards  and  somewhat  for- 
wards—partly owing  to  the  weight  of  the  arm,  aud  partly  bccauHe  of 
the  now  unbalanced  action  of  the  rhomboideus  and  levator  angiili 
scapulie.  As  a  consequence,  the  claricle  projects,  the  supra-clavicuU 
fotisu  appears  deeper  than  natural,  and  the  postero-superior  angle 
the  scapula  can  be  felt  with  unnatnral  distinctness. 

Paralysis  of  the  upper  third  of  the  trapezius  principally 
interferes  with  elevation  of  the  shoulder  (though  after  a  time  llie 
levator  anguli  scapulfe  takes  on  extra  functions  in  this  direction,  and 
may  become  distinctly  hypertrophied).  It  also  interferes  with  eleva- 
tiun  of  the  arm  above  the  horizontal  position.  Thit$  latter  acti(«n 
is  disturbed,  because  in  the  absence  of  the  traction  exercised  upon  the 
acromion  by  the  upper  third  of  the  trapezius,  the  elevating  action  of 
the  deltoid  and  of  the  serratus  magnus  arc  much  interfered  with. 

With  bilateral  paralysis  of  the  trapezii  the  characters  already 
mentioned  arc  present  on  both  sides.  The  back  assumes  a  peculiar 
appearance,  owing  to  the  falling  forwards  and  outwards  of  botli 
shoulder  blades  ;  the  bend  is  prone  to  fall  forwards  on  the  chest,  and 
tliere  is  difficulty  in  maint^iining  it  in  a  straight,  upriglit position. 

Where  the  wliole  trunk  of  the  spinal  branch  of  the  nerve  is  affected, 
we  have  simultaneous  paralysis  of  the  stc  ruo-mastoid 
and  of  the  trapezius,  and,  consequently,  a  combination  of  the  signs 
above  described  for  paralysis  of  these  muscles  separately.  Should  the 
entire  spinal  accessory  nerve  be  damaged  just  outside  the  jugular 
foramen,  in  the  situation  where  the  accessory  and  the  spinal  portions 
of  the  nerve  come  together,  then  we  should  have,  in  addition,  signs 
of  paralysis  of  the  accessory  branch,  viz.,  some  hoarseness,  naaal 
quality  of  voice,  and  difficulty  of  swallowing  (see  p.  469).  This,  how- 
ever, as  we  have  already  indicated,  is  an  extremely  rare  combination. 

The  recognition  of  the  precise  kind  of  paralysis  affet;ting  the  neck 
and  shoulder  muscles  often  requires  much  care.  Where  the  defect  is 
unilateral,  most  careful  comparisons  must  be  made  of  the  moremeula 
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of  the  head  and  of  the  shoulder  blade  on  the  two  sides.  In  order  to 
determine  whether  we  have  to  do  with  paraljeis  of  thia  or  that  muscle 
on  one  6ide,  or  with  tonic  fijmsjms  or  contractures  of  the  antagonist 
mnscles,  wo  form  our  opinion  from  the  freedom  or  the  reverse  of 
passive  movements  in  tliis  or  tliat  direction  ;  we  may  also  often 
be  guided  bj  the  results  of  faradic  excitation  of  the  mnscles  in 
qnestioQ. 

Spasms,  either  tonic  or  clonic,  maj  occur  in  the  miuoles  sop- 
plied  by  tlio  spinal  brunch  of  the  spinal  accessory  nerve. 

Tonic  spasniB  are  the  most  frequent,  and  ihvy  produce  the  rather 
common  condition  known  as  torticollis  or  wry-neclc. 

This  form  of  Kpasm,  is  most  frequently  limited  to  the  stemo-mastoid 
on  one  sidCj  mncli  less  frequently  to  one  traj'czitis,  while  occasionally 
both  muscles  may  be  simultaneonsly  affected. 

la  tunic  spasm  of  one  stern  o-m  a  s  t  o  i  d  the  chin  is  tnmed 
to  the  opposite  side  and  raised,  the  ear  on  the  aflfected  side  being 
approximated  to  the  clavicle ;  the  rigid  muscle  forms  a  hard  jjrojec- 
tion  ;  and,  owing  to  tlie  spasm,  the  faulty  posiiion  is  difficult  to 
rectify  eitlier  by  passive  movements  or  by  the  patient's  voluntary 
efforts.  8Hght  pnins  may  be  experienced  for  a  time,  but  these  soon 
Bubside.  If  this  condition  persists  for  a  long  time,  two  conseqaences 
may  at  last  show  themselves  ;  first,  more  or  less  atrophy  of  the 
autugouist  muscles,  and,  secondly,  especially  in  young  persons,  a  car- 
TBtnre  of  the  spinal  column  with  its  convexity  towards  the  sound  side. 

Tonic  spasm  of  both  stemo-mastoids  is  excessively  rare.  In  such  a 
case  the  head  is  drawn  forwards,  and  depressed  upon  the  cheat. 

When  tonic  spasm  of  the  upper  third  of  the  trapczins 
occars,  the  head  is  persistently  drawn  towards  the  affected  side ;  and 
the  occiput  is  approximated  to  the  shoulder,  whicli  is  somewhat  raised, 
whilst  the  scapula  is  drawn  slightly  inwards.  The  anterior  border  of 
the  affected  trapezius  forms  a  hard  swelling.  The  resistance  to  passive 
movements,  further  (U&tinguisbcs  this  form  of  displacement  from  that 
caused  by  paralysis  of  the  opposite  stemo-mastoid. 

In  other  forms  Kt(  torticollis  or  wry-neck,  we  have  to  do  with  clonic 
ipaftns  of  the  same  muscles,  affecting  them  either  separately  or  iu 
combination. 

Where  the  clonic  spasms  arc  limited  to  one  sterno-raastoid,  the 
head  is  moved  convulsively  backwards  and  to  one  side,  iu  the  direction 
above  described  under  the  head  of  tonic  spasm  of  this  muscle.     We 
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have  now,  however,  a  Bnccession  of  momentary  spasms,  rather  than 
one  enduring  contraction. 

The  Banie  kind  of  thing  occurs  in  the  rarer  cases  in  which  there  are 
bilateral  clonic  spasms  of  the  stemo-mastoids.  The  bead,  instead  of 
bi'ing  persistently  drawn  forwards  and  downwards,  is  now  affected  with 
forward  and  backward  nodding  movements.  This  condition  is  met 
with  more  freqneiitly  in  children  than  in  adults. 

When  the  upper  third  of  one  trapezius  is  the  seat  of  clonic  spasms, 
we  hare  a  succession  of  morements  occurring  in  the  direction  indicated 
under  the  head  of  tonic  spasm  of  this  part  of  the  trapezius.  At  times, 
the  head  may  bo  drawn  backwards  with  such  force  that  the  occiput  and 
shoulder  almost  touch. 

Where  both  the  stemo-mnstoid  and  the  trapezius  of  one  side  are 
ailected,  the  contractions  of  the  two  muscles  may  alternate  with  one 
another  ;  or  the  spasms  of  both  muscles  may  occur  coincidently,  and 
then  the  resulting  niovemente  will  naturally  vary  witl»in  certain  limits, 
according  as  diflcrences  occur  in  the  respective  strength  of  the  spasms 
involving  the  two  muscles. 

In  these  various  cases,  the  clonic  spasms  at  first  show  themselves  in 
distinct  paroxysms,  with  longer  or  shorter  intervals  of  comparative 
quietude.  As  time  goes  on,  or,  in  more  severe  cases,  from  the  first, 
the  spasms  become  more  continuous — undergoing  little  cessation,  it 
may  be,  except  during  sleep.  When  the  spasms  occur  only  in  pa- 
roxysms, they  are  always  exaggerated  by  mental  excitement,  or  by 
the  patient's  consciousness  that  be  is  being  observed — as  under  any 
other  conditions  productive  of  *  nervousness.*  In  the  more  severe  cases, 
too,  other  cervical  muscles  are  apt  to  share  in  the  spasms ;  especially 
when  such  spasms  are  dependent  upon  altered  functional  slates  of  the 
ganglion  cells  constituting  the  nuclei  of  the  spinal  portion  of  the 
accessory  nerve.  This  is  scarcely  to  bo  wondered  at,  when  we  consider 
that  the  cervical  nerves,  innervating  the  other  cervical  muscles,  arise 
from  regions  of  the  anterior  cornua  closely  contiguous  to  those  giving 
origin  to  the  roots  of  the  spinal  portion  of  the  spinal  accessory  nerve. 

Sometimes  spasms  occurring  in  the  muscles  supplied  by  the  acces- 
Borius,  are  at  first  of  the  clonic  order  ;  and,  after  a  time,  these  may 
give  place  to  tonic  spasms  with  permanent  contracture  in  the  same 
muscles. 


In  regard  to  diagnosifl,  it  is  most  important  not  to  confound  cases  of 
disease  of  some  of  the  cervical  vertebrae  associated  with  unnatural  and 
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fixed  positions  of  the  bead  and  neck,  with  cases  of  tonic  spasm  of 
mnecles  supplied  by  the  accessoHus. 

Again,  for  the  recog^nilion  of  the  true  nature  of  the  affections  brought 
before  us,  it  is  most  important  to  boar  in  mind  the  ftu-t  that  tonic 
spasms  of  the  muscles  to  which  we  have  been  referring,  may  be  con- 
founded with  paralysis  of  tlieir  antagonists^  unless  due  regard  be  had 
to  the  fact  that  the  latter  conditious  do  not,  like  the  former,  interfere 

twith  the  freedom  of  executing  passive  movements. 
The  pathologic  al  diagnosis  of  the  spasms  in  question,  ia 
oft«D  a  matter  of  extreme  difficulty,  on  account  of  the  very  varied 
ftature  of  the  causes  or  antecedent  conditions  preceding  the  onset  of 
■uch  spasms. 
We  must  content  onrsolres  with  a  brief  enumeration  of  the  principal 
of  these  causes. 

^1116  incidence  of  cold^  leading  to  rheumatic  inflammations  of  the 
iDscles,  or  muscles  and  peripheral  portions  of  tho  spinal  accessory 
erres.  Traumatisms,  or  diseases  of  any  kind  (such  as  tumours, 
abscesses,  etc.)»  which  cause  irritation  of  the  trunk  of  the  nerve  in  any 
part  of  its  course.  Disease  of  the  cervical  vertebra;  (caries,  periostitis, 
or  tumours)  may  irritate  the  cervical  region  of  the  cord  itself,  or  tho 
roots  of  tho  spinal  accessory  outside  the  cord.  Cervical  meningitis  or 
tumours  in  the  cervical  region  of  the  cord,  may  similarly  irritate  these 
nerve  roots. 

In  addition  to  these  more  direct  physical  causes  of  irritation  of  tho 

spinal  accessory  nerve,  there  is  reason  to  believe  that  in  other  casei 

spasms  of  the  muscles  supplied  by  the  accessorius  may  be  of  reflex 

origin,  due  to  irritations  of  tho  dental,  tho  intestinal,  or  the  uterine 

^^Beirea. 

^H     In  still  other  cases,  these  spasms  may  occur  after  some  marked 
^BdBOtional  disturbance,  during  the  puerperal  period,  or  in  the  period  of 


» 


J.-THE  HYPOGLOSSAL   NERVE. 

The  hypoglossal  is  the  motor  nerve  which  supplies  the  tongue  and 
most  of  the  muscles  attached  to  the  hyoid  bone. 

Paralysis  of  the  tongue  (glossoplegia)  may  be  either  unilateral  or 
bilateral,  and  may  be  either  partial  or  complete. 

Such  paralysis  may  be  due  either  (1)  to  disease  implicating  its  intra- 
cerebral fibres  above  the  medulla;   (2)  to  disease  involving  its  nucleus 
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of  origin  or  root  fibres  ;  or  (3)  to  pathological  conditions  affecting  iU 
fibres  in  some  part  of  their  course  between  the  surface  of  the  medulla 
and  the  tongue. 

(1). — In  this  class  of  cases,  the  paralysis  is  almost  inTariably 
unilateral  and  partial,  and  associated  with  more  or  \e?s  of  a  hemt- 
plegic  condition  on  Uie  same  side  of  the  body.  The  chief  sign  of  this 
kind  of  paralysis  is  that  when  the  tongue  is  protruded  it  deviates 
towards  the  paralysed  side,  owing  to  the  genio-glossus  being  paralysed 
or  weakened  on  this  side,  and  unable,  therefore,  to  prevent  the  deria- 
tion  caused  by  the  stronger  action  of  its  fellow  on  the  opposite  side. 
Where  the  paralysing  lesion  is  situated  low  dowu,  that  is,  in  the  pons 
Varolii,  Uie  paralysis  of  the  tongue  is  more  apt  to  be  severe  and 
bilateral.  It  may,  in  this  cose,  he  diOicult  for  the  patient  to  protrude 
its  tip  beyond  the  mouth,  and  no  notable  deviation  to  one  side  or  the 
other  may  be  recognizable ;  at  the  same  time,  deglutition  may  be  diffi- 
cult, and  the  patient's  power  of  distinct  articulation  extremely  im- 
paired. In  this  latter  class  of  cases,  the  paralysis  is  apt  to  last  long ; 
but  where  it  is  unilateral  and  less  marked  (produced  by  lesions  higher 
up  in  cither  hemisphere),  it  is  usually  a  much  more  transitory  sign. 

(2). — Where  disease  exists  in  the  medulla  oblongata,  so  filtnated  as 
to  involve  the  nuclei  of  the  hypoglossal  nerves  (Fig.  108,  xii),  the 
paralysis  is  commonly  bilateral,  complete,  and  after  a  time  associated 
with  more  or  less  marked  wasting.  Atrophy  may,  however,  at  times 
exist  and  yet  be  obscurcd  by  a  coincident  or  secondary  fatty  over- 
growth. In  these  coses  the  tongue  lies  motionless  behind  the  teeth — 
being  either  broad  and  flabby  ;  or  having  its  substance  wasted, 
wrinkled,  and  showing  more  or  less  continuous  flickering  contractions. 

Where  such  paralysis  is  caused  by  a  degenei'ative  process  in  the 
medulla,  leading  to  what  is  known  as  'progressive  bulbar  paralysis,' 
the  lips,  palate,  pharynx  and  larynx,  are  also  rendered  more  or  less 
powerless.  But,  even  witliout  these  aggravating  adjuncts,  the  mere 
paralysis  of  the  tongue  causes  great  di£Bculty  in  mastication,  deglu- 
tition, and  articulation.  The  latter  defect  shows  itself,  at  first,  in  the 
pronunciation  of  s,  sch^  I,  e,  and  i;  and,  later  on,  in  that  of  such  con- 
sonants as  k,  g,  and  r.  Finally,  the  patient's  utterance  becomes 
almost  unintelligible. 

The  hypoglossal  nuclei  of  one  or  both  sides  may,  also,  be  affected  by 
tumours,  patches  of  sclerosis,  or  small  focal  lesions  caused  by  hemorr- 
hage or  softening,  involving  the  posterior  part  of  the  medulla  near  the 
lower  end  of  the  fourth  ventricle. 
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The  hypoglossal  nerres  may  likewise  bo  affected  on  one  or  both 
sides,  bnt,  more  likely,  on  one  side  only,  in  some  part  of  their  conrae 
from  their  nuclei  of  origin  to  the  surface  of  the  medulla  (Fig.  113,  h). 
Tber  are  hero  ajit  to  be  involved  more  especially  by  tumours,  patches 
of  sclerosis,  or  foci  of  softening. 


> 


N 
^ 


113. — DlAQKAM  or  A.  SKCnOtt  THOOUOH  TBI    UBDIAS    FOBTtOlT  OF  THV    BULB 

[after  M.Duvftl.] 

PP,  Anterior  pyramids.  CC,  Floor  of  the  -Ith  vantriclp.  H,  Root  fibres  of  tho 
hrpc^lasul  D«rvM.  NR.  Nucleus  of  tho  hjrpogloMal;  N'S',  accessory  nucleus  of 
toe  Mme.  S.  Accessory  (motor)  nucleus  nf  the  mixed  nerves ;  FN,  pnocip*.! 
(asssory)  oucleu!i  of  the  tnixfd  nerves  (glosso-pharyngeal,  vsgus,  and  spinal 
aocaasorr).    M,  Koot  fibres  of  tho  vagas. 

NB,  nucleus  of  the  restifonn  bodies.  OP,  Head  of  the  posterior  corna.  T, 
Ascending  root  of  the  trigeaaious.  01,  Olivary  body.  K,  lateroiil,  and  T,  external 
grvy  nucleus  near  the  oliTary  body,    xi,  Rapb6. 

(3). — The  more  strictly  peripheral  portion  of  the  hypoglossal  nerve 
is  also  apt  to  be  affected  by  lesions  or  injuries  of  various  kinds,  in  its 
coarse  from  the  medulla  to  the  tongue.  Tlie  paralysis  in  such  cases  is 
almost  always  unilateral.  It  may  exist  alone  or  without  such  accom- 
paniments as  have  been  specified  in  either  of  the  categories  above 
referred  to.  It  is  apt  to  become  complete  fur  the  one-half  of  the 
tongue^  and  to  bo  associated  with  atrophy  and  superficial  fiickerings. 

The  pathological  conditions  most  apt  to  affect  the  hypoglossal  nerves 
themselves  arc,  tumours  involving  the  surface  of  the  medulla ;  chronic 
meningitis;  syphilitic  thickenings  or  growths;  fibroid  adhesions  be- 
tween it  and  the  aneurysmally  dilated  walls  of  a  vertebral  artery  (as 
I  have  myself  seen)  ;  or  caries  of  the  first  cervical  vertebra.  Outside 
the  skull,  the  nervo  may  become  involved  in  tumours  of  different 
kinds,  or  may  be  affected  by  traumatic  causes. 

Sptimi  of  the  muficles  supplied  by  the  hypoglossal  nerves  are 
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rarelj  met  vcitli  as  independent  affections,  thongb,  either  in  the  tonic 
or  the  clonic  form,  it  is  possible  that  they  may  be  produced  by  lesiona 
of  an  irritative  type  involving  its  nuclei  or  fibres  in  the  medulla. 

On  the  other  hand,  ub  componenta  of  other  morbid  states,  spasms  of 
the  muEclos  supplied  by  tho  liypoglossal  nerve,  of  the  tonic  or  clonic 
variety,  are  of  very  common  occurrence.  Some  years  ago  I  saw  a 
remarkable  case  of  chronic  and  partial  chorea  in  an  elderly  woman,  in 
which  there  was  constant  opening  and  shutting  of  the  mouth  together 
with  protrusion,  retraction,  and  otber  movements  of  the  tongue,  as  well 
as  certain  clonic  spasms  of  the  head  and  neck.  I  have  recently  seen  a 
somewhat  similar  case  in  an  old  lady,  eighty  years  of  ago.  Again, 
spasms  of  these  mascles  are  met  with  in  all  forms  of  convulsions  ;  or 
they  may  be  associated  with  facial  spasms  or  with  trismus.  Mere 
tremors  of  the  tongue  arc,  of  course,  apt  to  occur  under  the  most 
various  conditions. 


I 


The  Spinal  Cord  extends  through  the  spinal  canal,  from  the  IctcI  of 
the  upper  border  of  the  body  of  tlie  first  cervical  vertebra,  as  far  as  the 
tipper  part  of  the  body  of  the  second  cervical  vertebra.  It  is  con- 
tinuons  with  the  bulb  or  tnednlla  oblongata  above;  while  below,  it 
tapers  conically,  and  ends  in  a  slender  filament,  known  as  the  '  central 
ligament '  of  the  spinal  cord. 

Within  the  Bpinal  canal,  the  cord  ia  enreloped  in  a  loose  sheath 
formed  by  the  dnra  mater  ;  the  latter  being  separated  from  the  un- 
yielding walls  of  the  canal  by  venons  plexuses, and  much  loose  areolar 


FlO.   114.     SlCTIOM     BHOWIKU     TUK  OBMSIUL    KBUITI0N8  OF    TUK  UttV^L    COKD  TO 

TUB  ixcLosmo  TuMCAf  AMD  ov  VRIB  TO  TBS  Va&TJuiiuL  Can&l  [Key  and 
BetziuB]. 

A,  Saction  tbrouj^h  the  fiftli  cenrical  vfrtebn  ;  B,  through  Iha  tenth  dursal  Ter- 
tabm ;  C  through  the  first  lumbar  vertebra. 

lo  each  tdctioo,  the  cord,  covered  by  pia  matfir,  is  M>eo  in  the  ceolre,  with  the 
Bf^DMUituiD  denticulAtum  attactivU  to  it  "n  either  hi  e;  the  netve  rooK  oa  each 
aide  form  loiall  groups  which,  since  tliey  pau  obliquely  dowa  wards  to  iheir  fora- 
mina of  exit,  are  cut  across ;  the  dura  mat  ml  sheath  is  separated  by  a  considerable 
niace  from  ihe  cord,  aud  also  by  a  quantity  of  ioosa  areolar  and  fatty  tissue  from 
tbe  wall  of  the  vtu-tebrnl  caoal.  This  Utter  tissue  is  io  smaller  amount  la  C.  The 
acacbooid  is  not  represented  in  these  ■ecUona. 
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tisane  containinj^  fat.  TIio  cavity  of  the  thoca  is  occupied  by  cerebro- 
spinal fluid.  This  cavity  h  divided  by  the  arachnoid  into  two  spaces, 
t1)6 'snbdnral*  and  the  ^snbflrachnoid  spaces';  the  latter  being  much 
the  larger  of  the  two,  and  containing  the  fluid  above  referred  to,  irhicli 
inimcdialely  surrounds  the  spinal  cord  with  its  closely  investing  pia 
mater.  The  cord  is  kept  in  position  by  a  ligament  on  each  side  (liga- 
mentum  denticulatum)  -which  fixes  it  at  frequent  intervals  to  its 
sheath,  and  also  by  th«  root*  of  the  spinal  nerves,  passing  from  the 
snrface  of  the  cord  townrds  the  intervertebral  foramina.  Tlie  upper- 
most nerve  roots  cross  this  space  nearly  horizontally,  bat  the  rest  pass 
across  with  a  more  and  more  oblique  downward  inclination,  until, 
when  we  come  to  the  lumbar  and  sacral  nerves  which  go  to  form  the 
so-called  cauda  equina,  their  direction  is  almost  verticAl. 

The  cervical  swelling  of  the  cord  commences  at  the  level  of  the  third  cervtoal 
vertebra  ;  it  inorcowit  in  size  up  to  the  fifth  ;  preserves  tho  same  cnlihre  to  the 
sixth  cervical ;  und  then  gradunlly  dimiaislies  aa  far  aa  the  secoad  dorsal  ver- 
tebra. From  the  second  tu  the  tentli  dorsal  vertebra  thu  cord  preserver  the  same 
diminished  size.  Opposite  the  tenth  dorsal  vert«hm  it  begins  to  swell  again 
(though  to  a  much  \f»»  extent)  into  the  lumbar  enlargement,  which,  as  already 
stated,  tcrminnti^  opposite  tho  tint  or  fLccond  lumbar  vertebra  in  the  central 
ligament,  by  which  llie  lower  extremity  of  tho  cord  is  kept  in  position. 

According  to  Sappey  the  mcuu  diameter  of  the  spinal  cord  ia  to  that  of  the 
vertebral  canal  as  3  :  5. 


I 


Fio.  115.  Eklakoed  TitANevgasii  skctios  op  the  Spinal  Cord  and  rrs  MMCBftAiris 
IK  THK  crFBR  DOBBAL  BBQiON  [after  Key  and  Bctziiu]. 
Cloae  to  the  inu«r  vurfscc  of  the  dura  mater  (A)  lies  the  arachnoid  (H).  which  U 
thrown  into  loDKiludiual  folds  at  intervals.  The  ligsmeota  denticulat*  {0,Q) 
divide  the  sub-arachnotd  fp.ioe  Into  an  anterior  and  a  posterior  division,  and  in  the 
latter  may  be  seen  the  septum  poaticum  (C),  and  also  the  posterior  unrvo  moli 
(F,F).  The  *eplum  p«i!»ticuiii  becnmea  partly  attached  to  thearnchTioid  fxternallyt 
and  partly  spreads  laterally  over  the  iooer  surface  of  that  tnembrtine  (D)  ;  it  also 
spreads  internally  over  t':e  pia  matcraa  the  cpi>pial  subarachnoidal  tissue  (E).  The 
anterior  subaraehaoid  space  may  be  seen  to  t>e  free  from  intersecLiDg  trabeouliK* 
B(  are  the  anterior  aeive  roots  seen  io  transverse  Bectlon. 
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The  npinal  pU  mater  is  a  much  denser  and  firmer  membrane  than  that  which 
Mirroanda  the  encephalon  ;  it  is  also  less  vasoulnr  and  more  closely  adherent 
to  the  Bobjaoent  nurrous  matter  l>j  means  of  prolongations  into  its  suhslanoe. 
ft  ha«  even  been  described  by  eome  writera  under  a  di5erent  name,  as  the 
neurilerama  of  the  cord. 

The  spinal  araalinoid  is  a  thin  membrane  quite  distinct  from  the  spinal  pio, 
and  wparated  from  it  by  a  considerablu  distance.  The  only  approximation  to 
itocb  an  arrangement  to  he  found  within  the  cranium  is  that  which  exiRta  in  tlie 
gnat  subarmohooid  upace  at  the  baxe  of  the  brain.  Fine  trabeculoa  of  conneotiTe 
tistnti  stretch  through  tht^  c«rebro-spina1  fluid  in  thin  great  spinal  subarachnoid 
■pace.  They  are  met  with  principally  in  the  posterior  division  of  the  spooe ; 
some  cnaheatb  bloodveeaels,  and  others  surround  the  posterior  roots  of  the  spinal 
n»TTea. 

The  spinal  dura  mater  Is  not  closely  adherent  to  the  walls  of  the  vertebral 
canal.  Posteriorly  it  is  suiroundod  by  a  plexus  of  veins,  and  is  also  separated 
from  the  Tcrtebral  urcbes  and  the  ligamenta  subflava  by  a  quantity  of  areolar 


110.       SbCTIOK    or  TR«   POSTSblOH  ANIt   LOW>R   PABTS  OF   ttOl   BSAI!f  WITHIH 
SxrLUTO   SHOW  THK  SOBABACHNOID  SpACC   (CKBXBKAL  USD  8PIXAL),  AKD 

tra  &BLAT10NS  TO  THi  Vbhtuclbs  [after  Key  and  Retzius]. 

The  aection  was  made  in  the  froxeo  state,  the  cavities  having  been  preriously 
fiUed  with  injection. 

l,r,  AtUs  vertebra,  3.  Odontoid  process  of  the  axi».  3,  Third  ▼entrlcle.  4,  Fourth 
▼eotride.  C,C.  Corpus  csUosum.  C%  Gyrus  fornicaius.  C,  Cerebellum.  2,  Teo- 
toriaro.    p,  PituitJiry  body.     e,c^  Central  ranol  of  the  cord. 

fH.'m  the  c4-rebL'Ui>-medullary  part  of  the  subarachnoid  space,  Is  dose  to  the 
foramen  of  Majendie,  bv  which  that  space  communicates  with  the  fourth  ventricle. 
U  will  ho  seen  also  that  the  enceptuUic  suboracbaoid  space  is  directly  continuous 
with  the  spinal  subarachnoid  space, 

ILK 
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tUsDe  C0Dta!niDg  a  reddish  coloured  f&t  Anteriorly  It  is  adherent  by  flbroiu 
tiMua  to  the  posterior  common  li^meat.  Such  adhesloni  are  eoaaty  in  tlie 
doraal  region  ;  are  numerouii  and  long  in  the  lumbar  region  ;  but  are  still  more 
numerous  and  much  ahorter  in  the  corrical  rcjiion.  These  adhesions  becon]« 
roost  intimate  at  the  level  of  the  second  cervical  vortebra.  Above,  the  «pinal 
dura  mater  gradually  passes  into  the  cerebral  dura  mater.  Tho  spinal  dura 
mater  is  a  distinctly  elastic  membrane,  a  fact  which  is  of  some  Importanci* 
in  connection  with  ita  functions  as  a  reservoir  of  cerobro-spinal  fluid. 

It  18  important  to  recollect  that  the  subarachnoid  fipaoo  around  the  oord  ii 
directly  continuous  with  the  subarachnoid  space  around  the  enctiphaloa  ;  and 
that  the  latter  is  in  oommunicatioo,  through  the  foramen  of  Majendie,  «ith  the 
fourth  ventricle  and,  of  course,  through  it,  with  the  third  and  lateral  Tentrtoler<.. 
The  perivascular  canals  in  the  enoepUalon  and  spinal  cord,  may  also  be  re^rded 
as  so  many  prolongations  of  their  common  Bubarachnoid  spaoa. 


VASCTJLAE    SUPPLY    OF    THE    SPIKAL    CORD. 

The  principal  arteries  supplying  the  spinal  cord  are  deriveU  from  the 
vertcbrals  in  the  manner  which  has  been  already  described  (p.  327) 
They  conaifit  (1)  of  two  anterior  spinal  branches,  which  soon 
unite  so  as  to  form  •  single  median  branch  running  along  the  anterior 
aspect  of  the  cord;  and  (2)  of  two  posterior  Bpinul  arteries 
-which  run  down  tho  cord  jn&t  behind  the  line  of  attachment  of  the 
posterior  roots.  In  their  course  these  principal  arteries  are  joined  by 
a  number  of  email  twigs  derived  from  the  inferior  thyroid  arteries  in 
tho  neck,  from  the  intercostal  arteries  in  tho  back,  and,  lower  down, 
from  the  lumbar  arteries.  The  three  main  vessels  anastomose  with  one 
another,  and  tliey  give  origin  to  a  number  of  lateral  branches  which  also 
freely  nniistomose  with  one  another  in  the  pia  mater  surrounding  the 
cord.  From  this  superficial  network  of  branches,  vessels  are  given  off 
for  the  supply  of  the  substance  of  the  cord  in  a  manner  presently  to 
bo  described. 


Some  very  suggestive  remarks  were  made  a  few  years  ago  by  Dr.  Moxon  oon> 
ceming  the  blood  supply  of  the  cord,  and  with  tlie  view  of  cxplaiuing  the  special 
frequency  with  which  softening  implicates  thu  lower  portion  of  this  organ. 
He  saya  (*  Brit  Mwi,  Jml./  April,  1881) : — "  The  bl<xKl  supply  to  the  spinal  corU 
is  carried  out  by  slender  vessels  which  come  from  tho  vertetirnl  arteries  within 
the  cranium.  There  arc  three  of  thene  arteries — one  on  the  front  aod  two  on 
the  back  of  the  cord  ;  tiiey  are  very  slender,  and  yet  have  to  run  along  its  whole 
length.  No  arterice  so  small  as  these  run  so  great  a  Icogth  elsewhere  io  the 
body,  and  pressure  fulU  nipidly  id  minute  arteries  as  the  length  of  pipe  inrrnsiwi, 
so  that  it  becomes  necessary  to  reinforce  these  alendcr  vessels  wherever  poasibJe; 
and  advantage  is  taken  of  the  nerve-rooU  to  send  up  little  reinforcing  arteries 
along  these.    In  the  part  of  the  cord  corresponding  to  the  neck,  upper  extreml. 
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tiM,  ft&d  tnink,  where  tbc  nerre-rooto  are  Rhort,  the  reinforcing  arteries  are  tdaa 
short,  and  they  reach,  and  join,  and  furnish  biooU  tu  the  epiaal  arteries — bo  that 
in  thia  part  of  the  cord  every  segment  of  it  i^  supplied  with  blood  from  two 
directiona,  the  anterior  spinal  artery  bringiog  blood  from  above  and  therelo- 
forctng  artery  from  below.  Bub  when  you  approach  the  tip  of  the  cord  the 
supply  from  below  becomes  ezoeedingly  precarious,  and  even  apt  to  fail  entirely, 
because  upon  the  long  strands  of  the  cauda  equina  the  small  arteries  ore  too 
narrow  and  too  long  to  reinforce  the  cord  with  any  certainty.  But,  nt  the  same 
time,  the  supply  from  above  hat  to  be  furnished  with  greater  difficulty  tfaun  in 
the  upper  regions  of  the  oordi  because  the  original  anterior  spinal  artery  is  very 
iar  away  and  the  reinforcing  arteries  even  in  the.lumhor  region  have  to  run  oon- 

^der»bly  longer  courws  than  they  bad  in  the  oer\'ical  region Hence  we 

aeethab  the  tip  of  the  spinal  cord,  corresponding  to  the  lower  limbs  and  sphincters, 
is  much  more  weakly  organised  as  to  its  oiroulaUoa  than  are  the  upper  parts  of 
the  cord." 

The  Tesscls  that  supply  the  substance  of  tlie  spinal  cord  are.  accord- 
ing to  the  description  which  we  borrow  from  the  ninth  edition  of 
Qaain's  *  Anatomy '  (Vol.  i,  p.  380),  distributed  in  the  following 
manner  : — 

'^Tbc  email  entering  branches  may  be  described  as  formiof;  two 
systems,  a  centrifugal  and  a  centripetal.  The  first  is  composed  of  a 
series  of  arterioles,  250  to  300  in  number,  which  pass  fromtlio  anterior 
■pioal  artery  into  the  anterior  median  fissure,  penetrating  to  the 
anterior  coaimisBurc.  Here  each  one  dirides  into  a  right  and  left 
branch,  which  again  divide  into  smaller  arteries  and  capillaries  for  the 
central  part  of  the  corresponding  crescent  of  grey  matter;  but  an 
ascending  and  a  descending  romoscle  is  also  given  off  on  either  side, 
for  anastomosis  with  the  corresponding  ressels  above  and  below/* 

"The  second  or  centripetal  set  have  a  converging  or  radial  arrange- 
ment, passing  in  from  the  periphery.  Some  of  these  simply  form 
capillary  loops,  which  supply  the  superficial  layers  of  the  oord.  Others 
are  distributed  to  the  white  matter,  where  tliey  form  comparatively 
large  meshed  longitudinal  plexuses.  But  tbe  most  considerable  of  the 
centripetal  arteries  ]M;nctratc  to  the  grey  matter,  and  pour  tbeir  blood 
into  the  close  capillary  network  which  pervades  it,  supplying  the  parts 
not  served  by  tbe  centrifugal  vessels.  Special  mention  may  be  made 
of  a  series  of  small  median  arterial  branches  which  enter  the  |»osterior 
fissure,  penetrating  in  it  to  the  posterior  commissure,  and  giving  oB' 
braiicheb  which  supply  tbe  adjacent  parts  of  the  posterior  while 
columns  and  CIarke*g  colnuin,  where  this  is  found ;  and  of  tbe  vessels 
which  enter  tbe  grey  matter  with  the  bundles  of  the  anterior  and 
posterior  nerve  roots,  and  are  distributed  to  the  corruspoudin^  cornun. 
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FlO,   117.       DlAQUAU  SHOWtKO  THE    DiaTBIBUTION  OF    TM    BlOOD-TWSXLS    tX  THE 

Spisial  Cord  [after  Roas]. 


Aoterior  median  artety. 
of,  ArterieB  of  ihe  aatorior  median 

fissure. 
oc,  Artery  of  the  anterior  oommls- 

Bure. 

1,  Anterior  branch. 
I',  Median  branch. 
1",  Posterior  branch, 

M,  Contra!  artery. 

2,  Anterior  branch. 
2',  Median  branch. 
2^,  Posterior  branch. 

no,  posterior  root  arteries. 
6,  6',  6",  Arteries  of  posterior  btffus. 
iuf  Internal  anterior  root  artery. 
ea,  External  anterior  root  artery. 
3,3',  Intem&laiideztemal branch. 


or,  Antero-Iateral  branch. 

4,  Anterior  brauctt. 
4%  Median  branch. 
4*  Posterior  branch. 

mr,  Median  lateral  artery. 

5,  5 ',  Anterior  and  post  erior  hnrnrhc 
pr,   Posterior  lateral  arteriM. 

1^  Internal  posterior  artery. 
mpt  External  posterior  arterr. 

y,  Artfiriea  of  the  column  of  OoII. 
pc,  Artery  of  the  posterior  comu. 
9e,  Vesicular  column  of  Clarke. 
if  Internal  ^oup  of  cells, 
a,  Anterior  group. 

a/,  Aoiero*lateral  fproup. 

pi,  Postero-lateral  croup. 

c,  Central  group. 

m.  Median  aroa. 


"  The  veins  run  alongside  the  arteries.  Two  longitudinal  venons 
vessels,  one  on  either  side  of  the  central  canal,  accompanying  the 
corresponding  anastomotic  arteries,  are  conspicuous  in  most  transverse 
sections  of  the  cord." 

The  common  sitnations  of,  and  the  names  proposed  for,  the  difierent 
arterioles  of  the  cord  may  be  seen  by  reference  to  Fig.  117, 
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OTHER  AlIATOMICAL,  TOGETHER   WITH  SOME  PHYSIO- 
LOGICAL,  DATA  CONC££NIKG  THE  SPINAL  COED. 

It  BceiQS  essential  that  certain  anutomical  and  physiological  facts 
concerning  the  spinal  cord — bcjond  the  i]uestion  of  its  general  relations 
and  rascular  supplj  already  referred  to — should  bo  mentioned  as  a 
preliminary  to  the  consideration  of  its  various  diseases. 

Reference  must  be  made  especially  («)  to  the  grouping  of  ganglion 
cells  in  it«  grey  matter;  (6)  to  the  mode  of  origin  or  distribution  of  the 
fibres  of  the  auterior  and  posterior  roots  in  the  substance  of  the  cord ; 
(c)  to  the  fundamental  tracts  into  which  the  different  columns  of  tlie 
cord  may  be  divided ;  and  lastly  (d)  as  to  the  nature  of  the  functions 
subserved  by  these  various  columns  and  parts  of  the  spinal  cord. 


(a).— Oronping  of  Ganglion  Cells  in  the  Qrey  Hatter  of  the  Cord. 

The  ganglion  cells  in  the  spinal  cord  are  collected  together  into 
groups,  and  the  distribution  of  these  is  subject  to  certain  variations  at 
diflercnt  levels  or  segments  of  the  cord. 

The  useful  diagram  of  Ross  (Fig.  117)  will  suffice  to  give  a  good 
notion  as  to  their  distribution  in  certain  important  parts  of  the  spinal 
cord.  Though  it  is  not  an  accurate  representation  of  any  one  section, 
it  more  closely  resembles,  as  he  say^,  what  would  be  met  with  in  the 
itiplier  part  of  the  lumbar  aud  the  lower  part  of  the  cervical  enlarge- 
snent.  than  In  a  section  of  any  other  region. 

In  the  posterior  coniua  the  cells  (comparatively  small  and  spindle- 

I  shaped)  arc,  for  the  most  pari,  diffusely  scattered,  rather  than  aggre- 
gated, into  distinct  gronps. 
Al  the  internal  part  of  the  base  of  the  posterior  corau,  on  each 
aide,  there  is  however  n  distinctly  defined  group  of  cells  (re), 
•commonly  known  as  Clarke's  colnmn.  This  is  only  present  in 
certniu  parts  of  the  cord.  It  begins  to  be  found  at  the  upper  end  of 
the  lumbar  enlargement,  is  continued  throughout  the  dorsal  region, 
and  ceases  again  at  the  lower  part  of  the  cervical  enlargement.  It 
seems  to  he  represented  also  in  the  medulla. 


» 


I 


CoDoemiDg  tbta  column  there  is  the  following  statement  in  QoatA'i 
•Anatomy'  (9th  Kd.,  Vol.  LI.,  p.  l*"-**):— "  A  second  very  wetl-morked  group 
or  oolamn  of  cells,  wbicfa  occupiois  in  transrerso  Aoction  an  area  at  the  inner 
cr  mesial  angle  of  the  bcute  of  tbe  posterior  grey  oomu,  and  appean  cat  uff 
from  the  rest  of  the  ^rey  matter  by  a  curved  bundle  of  fibrc«  derived  from  the 
|>oaterior  root,  extend*  along  the  middle  region  of  tho  cord  from  tbe  third 
■r  to  the  seventh  cervical  nerve.      This  was  t«rmcd  by  Lookhart  Clarke 
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the  posterior  Tesioalar  oolnmn;  it  U  oft«o  known  as  Clarke's 
col  nmn.  It  it  largest  in  the  lower  part  of  the  doraal  region.  From  the  ihct 
that  it  is  almnst  entirely  confined  to  that  region  of  the  oonl  it  was  termed  by 
StiUing  the  dorsal  noolens.  Bot  altbongh  ceasing  abore  and  below  at  the 
points  mentioned,  it  is  not  altogether  unrepresented  in  other  parts,  for  groups 
of  cells  aro  found  in  a  similar  sitaation  opposite  the  origin  of  the  second  and 
third  sacral  nerres  (sacral  nnclcns  of  Stilling)  and  opposite  the  origin  of  the 
third  and  fonrth  cerrioal  nerres  (cerrical  nncleiis);  and  elsewhere  there  are 
scattered  cells  in  the  same  part  of  the  section  of  the  cord.  The  cells  of  this 
colnmn  are  of  moderate  size,  and  their  axis-cjlindor  processes  tend  for  the 
most  part  towards  the  lateral  colnma.  It  is  noteworthy  that  Clarke's  oolamn 
in  best  developed  in  the  region  of  the  cord  where  the  oolamn  of  the  anterior 
coma  is  least  bo.*' 

At  the  snnor  side  of  the  ftntcrior  comn  we  meet  with  the  internal 
gronp  (i*)  of  Ur^e  ganglion  colU  ;  just  out«ide  these  is  the  anterior 
group  (a);  whilst  at  the  lateral  anpect  of  the  anterior  coma  we 
meet  with  two  other  Urge  groups — the  antcro-lateral  (a/),  and 
postero-lateral  (jtf)  groups  of  cells.  Inside  these  and  near  the 
centre  of  the  comu  is  the  central  group  (c).  The  rolations  of  the 
bloodvcRRelB  to  these  several  groups  of  cells  may  be  seen  by  a  careful 
study  of  the  same  figure. 

To  another  group  Ross  has  called  special  attention.  It  lies  between 
the  internal  gronp,  on  the  one  hand,  and  the  antero-latcral  and  central 
groups  on  the  other.  He  says,  "  The  cells  of  this  median  area  (w) 
are  much  snialler  than  tlioee  of  the  other  groups,  and  the  area,  itself 
is  exceedingly  vasciilarj  being  supplied  by  the  two  anterior  root 
arteries,  the  anterior  branch  of  the  first  division  of  the  artery  of  the 
anterior  median  fissure,  and  the  anterior  branch  of  the  central  artery." 

The  nomenclature  here  followed  ia  that  of  Erb  slightly  modified. 
Ross  says  (*  Brain,'  April,  1880): — *' The  group  which  Erb  calls 
anterior,  I  propose  to  call  internal  («'),  because  a  very  constant  group 
of  caudate  cells  is  always  observed  near  the  anterior  roots,  which 
from  its  position  is  best  distinguished  as  the  anterior  group  (a). 
Also  the  group  which  Erb  calls  the  median,  I  propose  to  call  the 
central  (c),  because  I  wish  to  distinguish  a  very  important  area  (m), 
which  has  hitherto  not  been  described,  and  which  from  its  position 
and  connections  is  best  denominated  the  median  area." 


Ooneeming  this  median  area  Rons  adds  the  following  interesting  remarks 
and  speculations: — "TheoetU  of  the  median  area  are  caudate,  bot  they  are 
much  smaller  tli&n  those  of  the  other  groups.  This  area  is  only  pre^^cnt  in  the 
ocrvical  and  lumbar  enlargements,  tho  portions  of  the  cord  which  regulate  the 
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moreroents  of  the  limba  ;  its  relatively  larger  afzo  differentiate  the  anterior 
grey  horn  of  the  cervical  enlargemeDt  of  the  adult  htrnian  cord  from  the  lumbar 
enUrffemenC;  in  the  human  embryo  at  the  fifth  mooch  and  tn  the  cord  of  the  ox 
aad  dog,  this  area  U  of  the  same  relative  sExe  in  both  the  cervical  and  lumbar 
eolargementfl,  and  the  anterior  horns  are  under  suoh  ciroum^itanees  almost  in- 
•lutinguishable ;  henoe  it  mjtj  be  presumed  that  in  the  median  area  are  mainly 
organised  the  complicated  movements  which  diKtlngaish  the  hand  of  man  from 
the  anterior  extremity  of  the  Io«rcr  animal,  so  far  as  these  movements  are 
represented  in  the  spinal  cord.  Other  interesting  facts  tending  to  the  same 
eoDOlosion  arc  that  the  cells  of  the  median  area  in  the  human  cord  only  astiume 
pmnrnnftfi  after  birth;  while  thoiie  of  the  other  groups  poaseas  distinct  prucesaei 
lit  the  fifth  month  of  cmbryaoio  life.' 

'*  The  median  areft  Is  entirely  absent  in  the  upper  oervical  and  doraal  portions 
of  the  cord,  and  oonsequently  the  internal,  anterior,  antero. lateral,  and  central 
groa(>5  approximate,  so  that  they  are  not  always  readily  cliatinguiHhnblc.  In 
these  regions,  however,  an  area  is  interposed  in  the  homnn  cord  between  the 
AD tero- lateral  and  pOHtero-lateral  groups,  which  possess  some  of  the  character- 
istios  of  the  median  area  ia  the  cervical  rqpon.  The  cells  of  this  area  ore 
relatively  small,  they  are  comjiAratively  late  in  development,  and  do  nut  possess 
distinct  procefwes  tit  birth ;  and  the  area  is  entirety  unrepre«eutud  in  tho  cord  of 
the  ox  and  do^;  hence  it  may  be  inferred  that  this  area  represents  the  adiJitional 
organisation  rendered  neco^isury  by  the  maintenance  of  the  ereot  posturo   in 
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**....  It  is  also  worthy  of  remark  that  the  development  of  the  oolls  pro- 
cccd^  from  the  centres  of  the  groups  to  thefr  margins,  and  that  in  progresBive 
degenerative  diseases,  the  degeneration  proceedji  from  the  margins  of  the  groups 
to  tbt^ir  centrcK.  To  this  law  the  median  area  in  the  lunibnr  and  morH  especially 
in  the  cer\'ical  enlargement  and  that  wbioh  lies  between  the  antero-latenil  and 
posterolateral  giotips  in  the  don>al  and  upper  cervical  regions,  are  npparent 
exoeplloDS.  These  areas  although  (Containing  cells,  can  hardly  be  called  groups ; 
they  are  probably  areas  where  the  niMrginal  cells  of  the  real  groups  meet.  But 
whatever  be  their  nature  they  are  the  most  vulnerable  portion  of  the  oord,  and 
as  they  are  the  la&t  to  l»e  developed,  so  they  manifest  the  greatest  liability  to 
dleease." 

In  his  Hnnterian  Leetores  Prof.  Alex.  Hill  says  ■('  Brit.  Ued.  Jml.,'  Mar.  14, 
1885) : — "Within  the  grey  matter  we  find  three  distinct  kinds  of  cells  :  1,  large 
motor  cells  (measuring  from  07  to  I35/i)  with  distinct  processes  of  Deiters, 
collected  in  two  separate  gronpA  in  the  anterior  and  lateral  boms  respectively, 
ezeept  in  the  cervical  and  lumbar  enlargements,  where  these  groups  fuse  to- 
gether; 2.  a  dorso-mesial  group  of  cells  (Olarke's  column)  resembling  the  cells 
of  the  anterior  horn  in  form,  but  not  in  siae,  their  diameters  varylDg  from  40 
to  00m  ;  8,  spind le-«haped  cell^,  of  an  average  length  of  18^  apparently  devoid 
of  an  axis  cylinder  process.  These  cells  are  diffused  through  the  matrix  of  the 
posterior  horns." 

"  It  must  1)0  remembered  that  the  above-mentioned  gronps  of  cells  oonstltotc 
continuous  colnmns,  presenting  nevertheless,  a  distinctly  mctamerio  arrange- 
ment.    Birge  has  shown  that  la  the  frog,  the  number  of  motor  cells  In  the 
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spinal  cord  equals  the  number  of  large  motor  fibrils  in  tUa  anterior  roots  leav- 
ing thnt  meiamer.  Although  there  arc  cortain  difficoltios  !n  carni'ing  oat  tliin 
invMtigatioD  which  should  make  us  hesitate  in  accepting  the  exact  uuuiericDl 
etiuivalenoe  as  proved.  Bird's  resulti  are  strongly  confirmatory  of  the  opinion 
that  every  motor  tihro  ii  connected  with  a  nerve  cell  immediately  before  iu  exit 
from  thti  eord.  The  variation  in  size  of  the  posterior  oorAu,  and  oonsequcnlly 
in  the  nimiber  of  tipindle-shnped  cells  which  it  oontains,  indicates  that  a  similar 
connectJoQ  obtains  of  the  fibres  of  the  posterior  roots  with  nerve  oells  of  their 
own  metfimer.'* 

'*  GaskcU  has,  quite  recently,  called  particular  attention  (o  the  white  rami 
communicautes  (rami  advohcntes  of  Remalc)  of  the  sympathetic  system,  com- 
posed of  the  smallt^dt  meduUated  (loucentcrio)  fibres ;  and  lius  further  rciuarkud 
that  the  number  uf  oellii  in  Clarke's  columu  iu  any  particular  region  appt-ars  to 
vary  n?  tlte  number  of  leuecotorie  fibres  derived  from  that  region.  As  the 
result,  therufure,  of  OBfikeU'if  researohes,  thjs  column,  hitherto  so  anomalous  in 
position,  in  the  character  of  ita  cells,  and  iu  ita  pathological  Alterations,  fa'.ts 
into  place  as  containing  the  primary  centres  of  the  vitweral  nerves  ;  and  we  are 
jostifiod  in  considering  the  central  grey  tube  of  the  oerobro-spinal  system  as 
composed  of  mutamcrio  groups  of  tliree  varieties  of  cells  welt  defined  as  to 
their  histological  characters,  and  sercrully  oaaneoted  with  three  kinds  of  nerva 
flbroB,  equally  distinct  as  to  their  anatoinioal  and  their  phyt^ioloj^ical  relatiou:^' 
Another  view  concerning  Clarke's  column  is  that  its  cells  form  the  starling 
point<t  for  the  fibres  of  the  direct  cerebellar  tract — and  for  this  notion  youd 
anatomical  evidence  can  bt'  adduced  (p.  611).  The  two  views,  however,  are 
decidedly  incompatible.  The  smuU  Icuceuicrie  fibres  thought  by  Ooskell  to  )« 
in  relation  with  the  cells  of  Clarke's  column  are  said  to  be  eflTorcnt  fibre*  (sea 
p.  510),  while  the  fibres  of  the  direct  cerebellar  tract  are  cortiiinly  affereol 
centripetal  fibrcfi,  which  degenerate  upwards  (p  615). 

In  the  medulla  ohlongnta,  ''Clarke's  column,  the  oalbi  of  whtoh   retain  th 
same  characters  as  in  the  cord,  swells  out  iuto  the  nuclens  of  the  vagmt,  Ihl 
great    leuceiiteric  nerve  of  the  thoracic  viscera.    From  it  also  nrise  fibres  n 
the  gloj*>>o*pharyuge}il  nerve,  which  Viilpinn  hnw  «hown  to  exercise  a   vaMi' 
dilator  iuQucitcc  upon  the  book  of  the  tongue  ;  nnd  into  \\a  untorior  part  Duvi 
has  traced  the  pjxrs  intermedia  of  Wri«lierff,  ramus  visceralift  of  the    6C\*cnl 
pair,  from  which  the  ohordn  tympnni,  vaBo-dilalor  nerve  of  the  «ubm&xillai 
glond  is  derived.     The  sensory  part  of  the  plosso-pharynjjieal  nerve  probablj 
termiuate»  in  the  Kpindle-dhnped  cells  of  the  grey  matter  of  the  medulla.** 

(b).— Mode  of   Distribution    of  the  Fibres    of  the  Anterior   and 
Posterior  Roots  in  .the  Spinal  Cord.  I 

It  is  not  needful  to  enter  into  any  minute  details  concerning  this 
difficult  and  much  disputed  subject.  Thero  is  now  a  pretty  general 
agreement  concerning  some  of  the  luwles  in  whicli  these  fibres  Rre 
distribntct],  or  at  least  as  to  the  vi^rious  directions  in  which  tbcj  at 
first  proceed.  0«r  best  {iresent  knowledge  ou  this  subject  has  been 
well  illustrated  by  Scbikfer  in  the  following  diagram  (Fig.  118),  to 
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irbicb  we  woolil  direct  the  etuUt'iit's  careful  nttention,  as  it  embraces 
Uiti  principal  points  needful  to  be  borne  in  mind. 


^■Vio.  118.    DuaoAJi  TO  iLLUsraATB  thb  cocbsb  tasbv  ST  run  Piaaxn  of  thh 

^H  Nbbtx-Roots  on  utTuusu  TUK  ^ptNAX  Coao  [Scbkfer]. 

iKr     tfATwofaoiculi  of  the  aDtrrior  root  of  a  nerre.     1.1,  Some  of  tlieir  fibres  paninv 

'         faito  the  Ut«nJ  t»lU  of  tticaat«nor  c«niu.    l',l'.  Others  pvsinf;  into  th«  mesiiu 

eelU  of  tJie  wme  cornu.    3,2,  Fibre*  passioe  to  ilio  l»leml  columa  of  the  flAmeside 

wtthoDt  joioiog  aerre-cells.    3,3,  Kibrt>8  puaing  towards  the  poaterii>r  corau.    4,4, 

Fibres  piuuing  acrou  ibe  antcriur  cotnmi&iure  to  eoter  oerre  oflU  in  the  ootenor 

coniu  of  itw  oitier  side. 

p,  Puniculua  of  the  posterior  root    /i,  /,  Kibrds  of  Itc  literal  or  external  dirlaioo 

coming  through  and  around  the  j^i'latinouii  Bubntanca  of  Koluido:  AoiDe  of  than,  5, 

are  rcprewDted  as  becauiiog   loti^itudiniU  io  the  latter;  othvra,  0,  6.  as  poMiog 

towardfl  the  uutorior  coruu,  either  directly  or  after  j  uuicg  cells  la  the  posterior 

cornu;  ando^htTS,   7,  as  curving  iuwnrdd  towards   the  fitvy  oimmissure.    />,m, 

fibres  of  the  mesial  or  inner  divi&ioo,enteriuKlho|)neterinrc'*tumu  and  then  becom- 

iag  longitudinal;  p\  n',  fibres  from  a  posterior  root  which  bAd  joined  the  cord 

lower  down  and  entered  the  poiterior  colutiin.  now  parsing  into  tbefrey  matier 

at  the  root  of  the  posterior  c-rnu.     Of  IIh'Sp,  8.  is  rcprewtited  as  eotpriog  CUrke*a 

I  column  ;  P.  as  rurviuK  round  this  and  cuui  ^il)g  to  the  auti«rior  euuimlesure,  and  10, 

'         ma  pasalof  towards  tlte  anterior  cornu.    The  nzls-cyUnd' r  procfvscs  of  the  cells 

of  Clarke's  c>Iumn  are  shown  srchiog  round,  and  taking  (lie  direction  of  the  lateral 

cotamo. 

I  a.m./..  Anterior  median  fissure,    p.m.f..  Posterior  mcdlaa  fissure.    c.e^  Ceotral 

CanaL    j.It,  Substantia  gelatinosa  of  Rolando. 


<c).— Fimdamental  Tracts  into  which  the  different  Colonuu  of  the 
Cord  are  divisible. 
Only  6ucb  brief  details  will  Ijoro  l>t>  given  as  are  absolutely  neodfol 
to  be  bonie  in  uiind  by  tbob(>  wbo  set^k  to  uuderstand  diseases  of  the 
spinal  cord  from  the  luodcru  etundpoint. 
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In  no  department  of  mcflicine  have  greater  advances  been  mode  in 
recent  years  tlian  in  that  relating  to  diseases  of  the  part  with  which 
we  are  now  concerned.  Unquestionably  the  advances  In  clinical 
medicine  that  have  been  achieved  in  this  direction  have  been  owing,  in 
ihe  main,  to  the  elimnlus  derived  from  several  more  or  less  concurrent 
investigations  carried  ont  by  numerous  workers  irom  an  anatomical,  a 
developmental,  and  a  pliysioioj^ical  point  of  view;  as  well  as  from 
pathological  researches  having  for  their  object  to  determine  the  course 
and  extent  of  tiie  various  '  secondary  degenerations  *  occurring  within 
this  organ.  The  ro^nlts  obtained  by  this  latter  method  of  investiga- 
tion arc  of  the  most  reliable  order,  and  have  been  found  to  be  in  entire 
conformity  with  the  more  recent  but  very  important  developmental 
investigations  made  by  Flechsignnd  others. 

(1) — Developmental  inTestigations  have  yielded  valuable  rcsalts  of 
tliis  sort.  Thoy  have  shown  that  the  various  strands  of  which  the 
white  columns  of  the  cord  are  composed  become  developed  at  different 
periods,  and  that  tlie  different  tracts  are  easily  rcoognizable  from  one 
another,  owing  to  the  fact  that  when  nerve  fibres  are  first  de- 
veloped they  uro  destitute  of  the  while  substance  of  Schwann  ;  con- 
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Fio.  119.— Sbctios  thbouqh  thb  Cebtical  Rsoioif  of  tbb  Cobd  or  a  Bumiv 
Embkto  at  thk  fifth  uomtb  [after  Boas]. 

oA,  iiA\  Aoterior  horns  of  fl^y  matter. 
^  ph\  Poeterior  horca  of  grey  nuttnr, 
•ft  ar'(  Aat-erior  root'zonei.   p^yVT,  Pastarlor  root-zooci. 
P,  P',  Pyramidal  fibres  of  fat^sral  column. 
T,  Colamns  of  Turck.    Q,  CoIuoddb  of  GoU. 
^c,  dc%  Direct  c«rebollar  fibrfls. 
c,  Anterior  coQamissure. 
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Bcqnently  the  sectional  areas  of  the  cord  in  which  development  is 
retarded  remain  of  a  grej'isb  colour,  contrasting  notably  with  the  dead 
white  aspect  of  those  whose  development  is  more  adrauced,  and  in 
which  the  nerve  fibres  have  already  become  surrounded  by  their  white 
metlullary  sheaths.  The  tracts  of  imperfectly  developed  fibres,  in  fact, 
have  an  appearance  to  the  naked  eye,  and  also  a  mode  of  [reacting  to 
staining  flnids,  akin  to  that  of  the  grey  matter  of  the  cord  rather  than 
to  that  of  its  fally  developed  white  snbstance. 


FXO.  180. — SiCnON     TRBOUOH     THB     SpIHAL    GOBD    Of     A     FtBTUS    AT    TKB     fUVTB 
MOffTB,  ON  A  LBVSL  WTTB   THB   SkOOVD  Cb&TICAI.  NSfiVB   [after  Rom]. 

T,  Colutnofl  ct  Tiirck.  O,  Columiu  of  OoU.  /•/,  Pyraniidal  tract  de,  dc.  Direct 
oersbclUr  tmct. 

At  P,  Anterior  and  posterior  grey  oorDUftreepectirely.  SO*  Subitaotia  KBlatioosa. 
«e,  Centra)  canal. 

«ff(  IK,  Anterior  and  poRt^rior  commiMure  respectively. 

p,  Pottertor  root,    pr,  Posterior  root-iono. 

p'r.  Internal  radicular  faactculus. 

«*  At  a.  Anterior  roots,     ar^  ar\  Anterior  root-zone. 

/r»  Fonnatlo  rettcoUrii.    «a,  Spinal  acc«i8ory  uerre. 
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These  differences  in  rate  of  derclopmcnt,  and  correlated  differences 
in  appearance,  of  different  tracts  of  the  spinal  cord,  cause  the  organ 
in  tliu  Iinman  subject  to  present  a  very  striking  aspect  on  transverse 
section,  at  dny  time  during  the  latter  half  of  foetal  life. 

Thus,  when  ilie  cord  of  a  human  embryo  is  examined  at  the  end  of 
the  fifth  month  (Fig.  I19)f  it  will  be  found  that  the  Bbres  in  the 
pyramidal  tracts  of  the  lateral  culumns,  the  fibres  of  the  columns  of 
Tiirck,  and  also  those  of  the  columns  of  GoU,  are  uun-mcdiillated ; 
while  the  fibres  of  the  anterior  and  posterior  root  zones,  and 
those  of  the  direct  cerebellar  tracts  in  the  lateral  columns,  are 
meduUatcd. 

At  birth,  the  same  tracts  of  the  spinal  cord  still  remain  undevelopod, 
as  may  be  seen  from  an  examination  of  Fig.  120,  which  also  tepre- 
tsents  a  section  through  the  cervical  region.  They  are  not,  however, 
60  undeveloped  ns  they  were,  since  at  this  period  some  of  the  fibres 
in  these  areas  are  found  to  have  become  medullated,  though  not  In 
suQicient  numbers  to  produce  any  notable  allcraliou  in  the  naked-eye 
appearance  of  the  several  tracts. 

Rom  (' Tbo  Diseases  of  the  Nervous  Syfttem,*  Vol.  IL).  says: — "loasmach 
as  the  greater  port  of  the  tibrcA  of  the  anterior  and  poHterior  root-zonea,  oa  well 
us  those  of  the  direct  cerebellar  tract  ure  medullated  as  curly  ai>  the  fifth  munth 
of  embryonic  life,  it  may  bo  prtjiumed  that  all  of  them  are  fully  developed  at 
birth.  The  cuiie,  huwuver,  i&  difTureut  with  regard  to  the  fibres  of  the  pyramidal 
tract,  some  of  tliuni  being  lucdullut^d  nud  fully  dereloped  at  the  ninth  mouth  of 
embryonic  life,  while  othery  are  not.  The  fibres  of  tliu  columoss  are  probably 
also  not  all  fully  develo|icd  at  birth.  Tlio  fibres  of  the  pyramidal  tract  ia  the 
cord  are  separated  by  the  t>ept.uuf  Deun:fgtia  nod  thebi-ancliinK  ^feheU  into  gmmll 
lozenge-tthaped  t>paces  (T'''iif.  121).  The  later-formed  fibre&  aj^pcar  to  inivinuAto 
thcrabelves  from  above  duwitwardfi  along  the  margins  of  these  spaces,  so  that 
the  earlier  formed  Qbreti  occupy  their  centres;  the  older  being  tbei^fore  further 
removed  from  the  b]ood-Te«6cls  Ibuu  the  younger  fibres.  U  may  be  afieumctl 
that  the  eurlier-formeii  librc«  connect  tbo  cortex  of  the  brain  witJi  the  earlier- 
formed  or  fundamental  ganglion  cells  of  the  anterior  horns,  while  the  later- 
formed  fibres  connect  the  cortex  with  the  accessory  cetU.  What  has  altewly 
been  said  vdih  regard  to  the  sizo  of  the  ganglion  cells  as  a  te^t  of  the  &iage  of 
development  of  the  cell  in  equally  true  with  regard  to  the  dinmetar  of  the 
medullalo<l  fibres.  The  diameter  of  these  fibres  may  be  accepted  as  a  rout^h 
test  of  the  age  of  the  fibres  during  the  period  of  development,  but  do  Urugrr. 
It  is  very  probable  that  the  amall  inrduUuted  fibres  of  the  pymmldal  tract 
connect  together  the  snmll  celU  of  the  auterior  honia  and  relatively  £iuall 
cells  in  the  cortex  of  the  bruiu  ;  while  on  the  contrary  the  thick  fibres  connect 
tbo  large  ganglion  cells  of  tbo  anterior  homa  and  large  oelU  of  the  cortex.  The 
largest  oclld  of  the  tplual  cord,  for  instance,  are  found  in  the  lumbar  n:^0D>&ud 
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the  larfceet  in  the  cortex  of  th«  brain  io  the  pars- 
central  lobule — the  centre  of  the  tnovemcnta  of 
the  leg— and  it  is  probable  that  tb«e  cells  are 
connected  with  each  other  by  thick  fibres.  We 
hare  already  tk>on  that,  aa  a  rule,  the  accessory 
areiimalltir  than  the  faDdamental  ganglion  cells 
of  the  anterior  home,  and  it  may  therefore  be  in- 
ferred that  the  accesaory  6bres  of  the  pyramidal 
tract  are,  aa  a  rule,  smaller  than  the  funda. 
mental  ones.  Tlie  smaller  fibres  are  found  in 
greater  numbers  in  the  internal  aud  posterior 
parta  of  the  lateral  columns,  the  portion  of  the 
white  column  which  adjoins  the  grey  tubetftnce. 
At  this  spot  the  septa  of  connective  tissue  are 
larger,  the  ncnroglia  is  more  spongy,  and  the 
loaenge-shaped  spaces  already  dcHoribcd  are  more 
distinctly  marked  than  in  the  more  external 
Uyen  of  the  white  sabfltoncc." 


Flo.  ISl.— TBAKSTVun  Sso- 

TIOM  or  A  PORTIOH  OF  THS 

Ptbaiiidaz,  Thact,  haoni- 
ruo  [after  Rom]. 

1,  Fibrat  of  large  diameter. 
X,  Fibres  of  sm^l  diameter. 
3,  Deiur's  cells.  4,  Twig  of 
the  median  branch  of  the 
oeotrat  artery  of  ihe  spinal 
cord. 
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The  variotis  developmental  obsenrations 

on  the  spinal  cord  will  be  found  to  yield 

resolts  closely  agreeing  with  those  which 

bad  long  ago  been  arrived  at  from  the  Rtndy 

of  ascending  and    descending  *  secondary 

degenerations  *  in  the  epiiinl  cord.     These 

latter  data  will   presently   be  referred  to 

more  in  detail;  meanwhile  it  may  be  well 

to  note  the  definite  tracts  or  fasciculi  into  which  the  whitu  substance  of 

e  cord  may  be  divided  as  a  result  of  FlechsigV  developmental  obser- 

rationa.      These  are  shown  in  Fig.  122,  from  which  it  may  he  seen 

that  the  posterior  column  is  divided  into  two  distinct  tracts,  viz.,  the 

colamn  of  Goll,  and  the  posterior  root-zone;  wliile  the  antero-lateral 

«olamn  i«  at  least  divisible  into  four  readily  distinguishable  tracts,  viz., 

c  crossed  pyramidal  tract,  the  direct  cerebellar  tract,  the  column  of 

urck,  and  the  very  large  intermediate  area  known  as  the  anterior 

Tcot-zone  or  *  mixed  tract.' 

Some  further  details  are  needed  concemiog  the  connections,  the 
longitadinal  extent,  and  the  relative  size  of  these  different  columns  at 
different  levels  of  the  cord. 

I  The  results  obtained  by  Fleclisig  in  this  direction  may  be  best 
nndorstood  by  the  examination  of  Fig.  123,  accompanied  by  some 
brief  explanations. 

These  diagrams  represent  sections  of  the  cord  at  diflercnt  levels ; 
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Pio.  U3.     DiAOBAM  OF  &  Tbanstbiui  Sectiok  of  ths  Spimal  Coed   nr  trb 

CPFME  HALF  OP   TBI   DOBSAL    HkOION  [altW  Ktecfasic]. 

Ft,  Pyramidal  Intel  of  iho  lateral  column. 

T,  Columos  of  Tiirck.    de.  Direct  Cerebellar  tract. 

ar,  Internal  portion  of  Iha  anterior  root*xone. 

ar'.  External  portion  of  the  anterinr  ront-Eone. 
pr,  Foflterior  root'SOoe.    G,  Colamns  of  OoU, 

a,  Anterior  grey  liorus  ot  tlic  apioal  oocd. 

c.  Anterior  commisnure. 
«'« nbree  of  anterior  rcwts.    p,  Fibres  of  posterior  roote. 
9e,  Veaicolar  oluinn  ot  Clnrko. 

de'^  Fibres  which  pass  from  the  Tesicular  column  of  Clarke  to  the  direct  oer»- 
bellar  tract, 
/r,  Reticular  formaUon  of  the  spinal  cord. 

and  thpy  show  that  the  number,  the  exact  disposition,  and  the  relative 
size  of  the  difTercnt  tracts  into  which  the  colnmns  of  the  cotO  are 
divisible  arc  subject  to  definite  variations  at  different  levels. 

TheGe  different  iro^'ts  are  situilurlj  numbered  in  the  several  sections, 
in  acconlanoe  with  their  relative  priority  in  the  commencement  or 
attainment  of  full  development.  A  few  words  may  bo  said  concerning 
each,  in  this  same  order. 

1,  Is  known  as  the  principal  mass  of  the  anterior  column, 
representing  all  except  about  the  inner  fourth  of  this  column.  It 
poBBCSscs  about  the  some  relative  bizc  at  different  levels  of  the  cord.  It 


DEVELOPMENTAL   EE8ULTS    OF   FLECH8IO. 


511 


is  coiupo&eU  ill  part  of  fibres  proceeding  to 
the  anterior  roots,  and  in  part,  it  is  sap- 
posed  to  cunsiet  of  short  commisBural 
fibres.  Our  knowledge  concemiug  tbeso 
tracts  is  still  very  vngae. 

2,  Is  the  so-called  root-zone  (orwedge 
tract),  correspoiiduig  with  the  posterior 
column  exclasive  of  the  column  of  GolK 
This  tract  raries  greatlj  ia  balk  in  dif- 
ferent parts  of  the  cord,  being  largest  in 
the  Bitiiation  of  the  cervical  and  lumbar 
swellings.  It  U  composed  in  the  main 
of  direct  continuations  of  the  posterior 
roots,  tliongh  amongst  them  there  are 
numerous  bundles  of  longitudinal  fibres. 

3,  Is  the  anterior  half  of  the  lateral 
column,  known  as  the  anterior  miicd 
region  of  the  lateral  column.  In 
part  the  fibres  uf  this  region  ore  the  direct 
continuations  of  the  anterior  roots,  and  in 
part  they  are  composed  of  short  commis- 
sural fibres;  much  more  information  is, 
however,  needed  in  regard  to  them. 

4,  Is  kuowu  08  the  lateral  boun- 
dary   layer    of   the  grey   matter. 

h  SMtioa  at' the  tieigbt  of  Notliing  definite  is  known  concerning  tlie 
SftJ!:  Mlh^'rw'i.lVe';;''"*"  longitudinal  fibres  i„  tl.is  BituuUo,>-a8  to 

UI.  Section  at  tho  height  ot  their  origin,  their  destination,  or  their 
the  sbEth  doTBftl  nerve.  j       .•  t*    •     i  i.  ^i    * 

rv.  Section  %X  the  height  ol  functions.       It  is  known,    however,    that 

the  fmirth  lunib»r  nervM.  ^j^jg  tract  is  crossed   more   or  lees  hor:- 

1,  PriDCipal  maM  oi  the  an- 
terior colamnB.    2,  Root-xones.  zontally  by    two   distinct  sets    of   fibres, 
3,  Anterior  mixed  region  o[  the    ,    %  n  *         r  *i  j  -j  i  ^       * 

UtenU   column*.      4.    Lateral  (")  "^^es  of  the  crossed  pyramidal  tracU. 

boaodary   layer  of    the   xrey  and  (b)  fibres  passing  trom  the  ganglion 
nibetaoce.    fi,  Columnft  of  Golf.       ,^    ^  /  „     ...  ,  . 

«,  Direct  Cerebellar  tracU.    7,  ccHfi  of  Clarke  s  column  outwards  Ut  ascend 

SSSi.'^T'^^rraliiStJ^^u  in  the  dir«:t  cerebellar  tract  (Fig.  122,*.,. 
of  the  anterior  colufflns.  v.  An*       5,  Is  the  so-called  column    of   Goll, 

which  in  very  small  in  the  lumbar  region, 
bat  gradually  increases  in  bulk  upwurds  through  the  dorsal  and 
cervical  regions  of  the  cord.  It  is  made  np  of  fibres  which  seem 
to  terminate   in    the   cnneate   nucleus    of    the  medulla   oblongata, 


Flo.  m.    DiAoaax  of  tsb  D>- 
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wliile  below  tliey  come  from  Buccpssive  segments  of  the  cord  from 
llio  Inmiiar  region  upwards.  At  their  lower  extremities  thej  are 
probnblv  in  relation  witli  gnngtion  cells  of  the  posterior  cornu  of 
tlio  conl,  tbougli  we  have  no  definite  knowledge  on  this  snbjcct. 

6,  The  direct  cerebellar  tract  begins  to  appear  in  the 
upper  part  of  the  lumbar  onlargement^  as  a  compact  bundle  of  fibres 
at  the  periphery  of  tlie  posterior  half  of  the  lateral  column  just  out- 
side the  crossed  pyramidal  tract.  This  bundle  increases  in  size,  by 
the  constant  accession  of  new  fibres,  ns  it  passes  upwards  through  the 
dorsal  and  cervical  regions  of  the  cord.  Its  fibres  pass  by  way  of  the 
restiform  body  to  the  cerebellum  (see  p.  517). 

7,  Is  the  crossed  pyramidal  tract,  whoso  general  course 
from  above  downwards  we  hare  already  had  occasion  to  trace  (pp. 
202-216).  If  wo  examine  it  from  below,  it  will  be  found  to  make  its 
ajipoarancD  first  in  the  lower  half  of  the  lumbar  enlargement,  and 
gradually  to  increase  in  sectional  area  in  higher  segments  of  the  cord, 
as  it  approaches  nearer  and  nearer  to  its  point  of  decussation  with  its 
fellow  in  the  lower  part  of  the  bulb.  Throughout  most  of  the  lumbar 
region,  its  fibres  reach  the  periphery  of  the  cord,  but  in  the  npperpart 
of  the  lumbar  region,  in  the  dorsal,  and  also  in  the  lower  part  of  the 
ctTvical  region,  it  is  separated  from  the  periphery  b^'  tliG  direct  cere- 
bellar tract.  In  tlie  upi>er  cervical  region  its  fibres  again  touch  the 
periphery  posteriorly.  Much  varifition  is  at  times  found  to  exist  in 
the  size  of  the  crossed  as  compared  \vith  the  direct  pyramidal  tracts. 
This  subject  has  been  elsewhere  referred  to  (pp.  161-163).  Occa- 
sionally a  very  uusymmetricnl  arrangement  exists,  which  gives  rise  to 
marked  and  quite  obvious  lack  of  symmetry  in  the  two  halves  of  the 
cord,  due  to  the  fact  that  by  far  the  larger  quantity  of  the  fibres  of 
one  anterior  pyramid  of  the  medulla  may  pass  into  the  opposite 
lateral  column,  whilst  those  of  tlie  others  may  scarcely  decussate  at 
ail,  but  pass,  in  the  main,  alon;?  the  anterior  column  of  the  cord  on  the 
same  side. 

7',  Is  the  direct  pyramidal  tract  of  the  anterior  column. 
The  lowest  level  at  which  these  tracts  show  themselves,  is  subject 
to  much  variation  in  different  individuals.  Sometimes  it  is  in  the 
lower  part  of  the  lumbnr  enlargement  :  at  other  times  it  is  in  the 
upper  part  of  this  region  ;  thon^b  more  commonly  still  it  is  in  the 
lower  part  of  the  dorsal  region  that  these  tracts  begin  to  make  their 
appearance.  They  gradually  increase  in  size  upwards,  and  from 
vhat  has  been  said  in  reference  to  the  crossed  pyramidal  tracts,  it 
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wil]  follon  thattbeir  relative  size,  compared  with  these  latter  oolamiLBf 
18  also  subject  to  mnch  Tariation  in  different  individuals. 


(2). — The  stud  J  of  Secondary  Degenerations  in  the  Spinal  Cord, 
Bome  thirty  years  ago,  was,  as  we  have  already  stated,  the  first  mode 
in  which  a  knowledge  was  obtained  (especially  through  the  inresti- 
gations  of  Tiirck),  that  the  white  columus  of  the  Hpinal  cord  were 
divisible  into  certain  definite  secondary  tracts.  Tlie  results  of  the 
earlier  researches  concerning  secondary  degenerations  have  been  sab- 
atantiated  by  the  latur  developmental  studies  of  Flechsig  and  others, 
though  they  have  not  been  notably  extended  thereby. 

The  study  of  secondary  degenerations,  moreover,  gives  us  a  kind  of 
information  which  is  not  supplied  by  developmental  investigations. 
It  tells  ns  which  sets  of  fibres  have  efferent,  and  which  of  them  have 
afferent,  functions.  From  the  first,  secondary  degenerations  in  the 
spinal  cord  have  been  known  as  'descending*  and  'ascending 
degenerations/  and  it  has  always  been  distinclly  understood  (upon 
the  basis  of  Waller's  experiments)  that  descending  degenerations 
involve  tracts  of  efferent  fibres  ;  and,  on  the  other  hand,  that  ascend- 
ing degenerations  occur  in  tracts  of  afferent  fibres. 

Little  requires  to  bo  said  on  this  subject  here,  since  it  has  been  in 
part  discussed  in  connection  with  Paralyses  of  Encephalic  Origin 
(p.  197}  ;  whiloj  moreover,  the  relative  size  and  distribution  of  the 
tracts  of  secondary  degeneration  in  the  cord  have,  in  effect,  been 
already  pretty  accurately  described  in  the  previous  section,  in  which 
the  results  of  Flechsig's  developmental  observations  have  been  set 
forth. 

Dtacending  degefurations,  especially,  may  be  dismissed  in  a  very 
few  words.  These  may  occur  in  four  situations  in  the  spinal  cord, 
vijE.,  in  the  '  direct '  and  in  the  '  crossed  pyramidal  tract '  of  each  side. 

Such  degenerations  arc  met  with,  in  the  main,  in  association  with 
two  sets  of  conditions  : — 

(a).  They  occur  in  association  with  hemiplegia,  when  this  is 
due  to  a  unilateral  brain  lesion  which  has  moie  or  less  damaged  the 
opposite  pyramidal  tract  in  some  parts  of  its  course  between  the 
cortex  and  the  bulb.  In  such  a  case  the  '  crossed  pyramidal  tract,'  in 
the  spinal  cord,  is  degenerated  on  the  paralysed  side  (Fig.  1^4,  a), 
while  the  *  direct  pyramidal  tract/  shows  the  same  kind  of  ohongo  on 
the  side  of  the  brain  legion. 

(&).   They  occnr  also  in  association  with  paraplegia,  and  in 

LL 
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Flo.  ISi.  DnoBKDnro  Sbookdast  Dbokkxiultioms  ih  thb  Spihax,  Oobx>,  coExivrnio 
WITH  k  BioHT  BiDKD  BBMiPLKaiA  [nftcr  Cbarcot]. 
TrADnrerM  section  of  the  cord  in  iha  cervical  repon.  A,  d^;«Dflration  of  th« 
(Tossed  pymmidaJ  tract  in  the  right  lateral  column.  B,  degenantioD  of  the  direct 
pyramid&l  tract.  C,  area  of  white  matter  correepoDdlog  to  tib«  direct  cerebellnr 
tract.  D,  region  intermediate  between  the  posterior  coma  and  the  pyramidal 
tract,  which  is  aover  affected  in  descendiog  d€^oeration. 


their  most  typical  form  when  either  injury  or  disease  has  diBorganised 
the  \rIiole  thickness  of  the  cord,  soniowhcro  in  the  oerrical  or  in  the 
upper  dorsal  region.  In  such  a  case  degeneration  occurs  below  the 
seat  of  lesion,  throughout  both  '  crossed  *  and  both  *  direct  pyramidal 
tracts/  the  areas  of  degeneration  wearing  themselves  out  below 
in  the  manner  which  has  been  described  for  the  pyramidal  tracts 
themselves. 

Speaking  generally,  it  may  be  said  that  the  anterior  areas  of  de- 
generation in  such  cases  are  apt  to  be  larger  and  better  defined  thaa 
when  they  occur  in  association  with  hemiplegia,  aa  a  result  of  a  brata 
lesion.  Of  course  the  relative  size  of  the  areas  of  degeneration  iu 
the  anterior  and  in  the  lateral  columns  respectively,  is  liable  to  vary 
in  difTerent  iudivlduals  id  accordance  with  the  varj^ing  degrees  of 
completenesB  in  the  dccuasation  of  the  anterior  pyramids  (p.  161). 
In  one  case,  observed  many  years  ago,  I  found  the  extent  of  the 
degeneration  in  the  anterior  columns  altogether  remarkable  (Fig. 
125),   and   the    areas   in   the   lateral    columns,   moreover,   notably 


: 


Fio 


125.    DBflCSiniixo  Ditasyv  rations  mxt  with  in  a  cask  or  CoNCUamoff-: 
or  TUB  Spinal  Cobj},  in  tub  Cbbviual  Kboion. 

A.  Section  of  the  Cord  just  below  the  cervical  eolareemont. 

B.  Section  through  the  mid-dorsal  region  of  the  Gord. 


unequal.      This  latter  point  may  have  been  due  to  the  fact  that  the 
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cord  was  not  completely  cut  across  or  disorganistMl  in  the  left  lateral 
column  at  the  seat  of  injury  in  tho  oerricnl  region,  so  that  the 
amount  of  degeneration  was  decidedly  less  on  that  aide. 

Below  the  seat  of  lesion,  descending  degenoratiouB  are  apt  alao  to 
exist  in  different  parts  of  the  '  mixed  tracts,'  but  to  extend  only 
for  ft  rery  short  distance  downwards.  These  are  probably  due  to 
degenerations  implicating  *  short  commissural  fibres/  which,  as 
Bouchard  long  ago  indicated,  seem  to  exist  in  this  situation. 

Ascending  Degenerations  iu  the  spinal  cord  also  occur  in  four  prin- 
cipal regions,  viz.,  in  both  columns  of  Qoll,  and  at  the  ])eriphery  of 
the  cord  on  each  side,  in  the  postero-lateral  region.     There  is  good 


Fio.  120.     AscHNDiKO  DaossnuTioNS  IN  Taa  CsRTic^  RaoiOM   or  ms  Cord 
mMmjhrtna  raou  a  DUumoAjiiZATioH  or  tvi  wbolb  tkickmbm  or  tbs  Cobxi 
Dl  ram  qpfka  doktal  rboion. 
0,  DegeneratioD  in  tbc  columoa  of  GqU.     r.  Direct  CersbaUar  tract,    b.  Distinct 

aflaMot   tnctA,  supposed  to  oooduct  taapreasiona  d  pain  (lateral  seDRory 

tract). 

reason,  however,  for  believing  that  these  latter  tracts  are  each  divisible 
into  two,  and  in  this  case,  there  would  really  be  six  regions  in  the 
cord  m  which  ascending  degenerations  occur. 

Id  regard  to  the  beginning  and  ending  of  the  colamnB  of  Ooll, 
nothing  need  be  added  to  what  has  been  said  on  p.  511  in  reference  to 
F1ecbs)g*a  developmental  region.  No.  5.  Nothing  definite  is  known 
AS  to  the  functions  subserved  by  the  fibres  of  these  oolmnns. 

The  ascending  degeneration  in  tbc  lateral  column  of  tlic  cord  was 
formerly  imagined  to  belong  entirely  to  the  'direct  cerebellar 
tract/ whose  mode  of  commencement  and  ending  is  also  referred 
to  on  p.  512.  The  supposed  connection  of  the  Gbrea  of  the&e  tracts 
with  tiie  cells  of  Clarke's  column,  as  afferent  fibres,  must  also  be  Ijome 
in  mind  (see  Fig.  122). 

Tiiere  is  now,  however,  reason  to  bcliove  that  the  anterior,  and  often 
wedge-shaped,  extremity  of  the  tract  of  degeneration  in  the  lateral 
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colaniti.  which  the  writer  figured  in  18G7  (Fig.  128,  a),  and  which  has 
been  commonly  regarded  ae  forming  part  of  ike  cerebellar  tract,  is,  in 
reality,  composed  of  an  entirely  distinct  set  of  fibres.  Oar  recognition 
of  iliis  if*  due  to  the  fact  that  Gowers  chanced  to  examine  a  cord  In 
which  a  crushing  lesion  had  occurred  low  down — too  low  down,  that 
is,  to  give  rise  to  degenerations  in  the  '  direct  cerebellar  tracts.'  Con- 
sequently, he  found  (*  DiagnoB.  of  Diseases  of  the  Spina!  Cord,* 
1st  Ed.,  1^8U,  p.  13)  well-marked  ascending  degenerations  in  the 
colnrona  of  GoU,  and  also  "  a  symmetrical  area  of  slight  ascending 
degeneration  in  the  anterior  part  of  the  lateral  columns"  (Plate, 
Fig.  3,  f).  Gowers  fancied  that  this  was  an  altogether  new  area 
of  degeneration.  I  conld  not  share  in  this  opinion,  for  as  H.  A. 
Tooth  has  recently  pointed  out  ('  St.  Barthol.  Hosp.  Reports/  Vol, 
xxi.)  several  other  observers  besides  myself  had  figured  areas  of  degcn- 
ei'ation  in  this  situation,  adjacent  to,  and  more  or  less  continuous 
with,  the  direct  cerebellar  tract.  Tooth  further  says,  in  reference  to 
this  tract,  that  Bechterew  Las  made  some  observations  concerning  its 
development.  "  He  describes  a  bundle,  corresponding  in  situation  to 
the  one  in  question^  as  developing  at  an  earlier  period  than  the  pyra- 
midal tract,  and  later  than  the  rest  of  the  lateral  column.  Bechterew 
ccnsiJers  that  the  fibres  of  this  bundle  are  sensory  and  give  passage 
to  pain  sensations.  He  does  not  appear  to  have  known  of  Dr.  Gowers* 
observation."  The  latter  observer  had  also  given  reasons  for  sup- 
posing (bis  tract  to  conduct  sensory  impressions  of  some  kind.  Perha|>ft 
it  would  be  well,  for  the  present,  at  all  events,  that  we  should 
designote  it  ns  the  sensory  tract  of  the  lateral  column,  or^  mor 
briefly,  the  late  ral  sensory  tract. 

My  own  observation  leads  me  to  believe  that  considerable  r&ria- 
tion   often  exists  in  regard  to  the  exact  dispositioD  of  this  lateral 
sensory  tract  and  of  the  direct  cerebellar  tract,  as  well  as  in   refer- 
ence to  their  exact  relations  to  one  another.     This  is  illustrated  by  the 
A  B 

— fr 


FtO.   127.        AbcBNDINO   DBOKKSRATIOTia    IN    THV    CBBVICAX.  UVOlOti   OP  TRit  SPtWAL 
COBD,  DKPEW&KNT    UPON   A   CHCSHIKO   LK5I0N   IN   THK  ini>-DOBSAi  aiOlOM  [%iUa 

H.  Tooth]. 

A,  Section  of  tho  Cord  between  the  roots  of  the  second  and  third  cervical  nervea. 

B,  Section  of  tbo  Cord  between  tbo  root«  of  tbe  third  iind  fourth  c«rvical 

a,  Direct  cerebalUr  tract,    b.  Lateral  unaory  tract. 
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unsjmmctrical  condition  of  the  combined  areas  on  the  two  eidea  of 
Fig.  126|  and  hy  the  much  more  notable  variations  in  two  sections 
depicted  by  Dr.  Tooth  in  illustration  of  bis  paper  (Fig.  127).  Hero 
the  disposition  of  the  tracts  is  dissimilar  in  the  two  sections,  and 
altogether  uusymmetrical  on  the  two  sides,  in  each  of  them. 

Again,  in  the  case  which  I  described  in  1867,  there  was  a  remark- 
able disposition  of  the  tracts  of  degeneration  in  the  posterior  columns 
(Fig.  128)  such  OS  I  have  never  seen  since,  cither  actaallj  in  spinal 
cords  or  represented  in  books.  Unfortanatelyj  in  this  particular  case, 
the  exact  nature  and  extent  of  the  lesion  in  the  lower  cerrical  region 
of  the  cord  which  gave  rise  to  the  asceudiag  degenerations  was  not 


Fio.  138.    PicuLUtt  AKBAS  ow  AKiKsiiro  Dionnuunoii,  mst  witb  ik  a 
Concussion- LBsiotf  or  tsi  Sputai.  Ooao. 

A.  TraoflTerw  uction  of  the  spinal  cord,  oeftr  the  middle  of  the  cerrical  region. 

B.  Tntosverw  section  tbrougb  the  cerrical  region  of  the  cord,  oear  lower  bord«r 

of  medulls. 

0.  SeetiOQ  through  lower  part  of  medalU  obloagftU. 

D.  Sectioo  through  meduUa  about  I"  below  the  Caiamiu  Scriptorivt. 

Tba  areu  ia  the  [>'>9t*-rior  colamoa  (a,  a',  b.  V)  have  a  very  peculiar  dispositioo. 
TIm  areaa  ia  the  lateral  columos  in  A  are  very  unsymmetrical,  that  of  the  right 
[flidfl|ant«rior  to  c',  repraaeou  the  lateral  sensory  tract 

BitflMr  sectioas  through  the  H«duUa  are  repreMnt«d  in  Mtd.  Chir.  Trans^  lM7f 

ascertaiued.     The  tract  of  degeneration  in  the  lateral  column  was  dis- 
tinctly traced  by  me  into  the  restiform  bodies. 

It  sboald  also  be  stated  that,  for  a  short  distance  above  an  injory  or 
lesion  which  cuts  across  tlie  whole  of  the  fibres  of  the  posterior  columns, 
or  the  whole  thickness  of  the  cord,  ascending  degenerations  are  foond 
in  the  root-zones  or  postero-extemal   colomas  of  the  cord.     These 
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degenerations  probably  occur  in  short  commissaral  fibres  in  this  nitaa- 
tion,  or  in  fibres  derived  from  the  posterior  roots  which,  after  a  short 
upward  conrse,  terminate  in  the  posterior  grey  comua.  This  faut, 
liowoTer,  throws  no  light  upon  the  remarkable  disposition  of  the 
ascending  areas  of  degeneration  in  the  pORterior  columns  of  the  case 
ahoTe  referred  to.  Here  we  had  tracts  partly  occupying  the  poetero- 
internal  and  partly  the  postero-extemal  colamns,  and  jufit  as  well 
defined  in  the  one  as  in  the  other. 


(d).— Nature  of  the  FnnctionB  subserved  by  the  various  Columns 
and  parts  of  the  Grey  Matter  of  the  Spinal  Cord. 

Our  knowledge  in  regard  to  this  subject  is  still  very  incomplete. 
Only  a  few  brief  hints  will,  therefore,  be  given  here. 

Jn-tjoing  Channels  of  Conduction  to  the  Brain. — The  paths  for 
these  impressions,  soou  after  their  entry  into  the  spinal  cord  by  the 
posterior  roots,  cross  to  the  opposite  half  of  the  cord,  decussating  with 
those  of  the  other  side. 

Impressions  of  touch,  pressure,  temperature,  and  tickling  travel  in 
the  main  by  the  posterior  c  olumns— though  probably  some  o^ 
them  BKcend  in  portions  of  the  lateral  columns,  tliat  is,  in  the  *  lateral 
eenflory  tract*  and  perhaps  elsewhere. 

Impressions  producing  poih,  after  passing  with  the  nerve-roots 
through  portions  of  the  posterior  columns,  are  commonly  supposed 
principally  to  traverse  the  grey  matter  of  the  cord.  Disease  or  damage 
of  the  posterior  columns,  as  well  as  of  the  grey  matter,  often  causes  a 
more  or  less  marked  retardation  in  the  transmission  of  snch  impres- 
sions. Bechterew  thinks  that  impressions  producing  pain,  pass 
upwards  through  the  'lateral  sensory  tracts.* 

The  path  traversed  by  imitressions  from  muscles  to  the  enccphalon 
(so  important  for  the  regulation  of  movements)  is  not  distinctly  known 
— but  it  is  possibly  to  bo  found  in  the  posterior  columns.  These 
channels,  moreover,  are  said  by  Brown- S^quard  to  decussate  in  the 
pons  Varolii,  rather  than  soon  after  tlieir  entry  into  the  spinal  cord. 

The  ]>ath  for  the  transmission  of  impressious  from  the  *  genital 
centres,'  in  the  lumbar  region  of  the  cord,  to  the  brain,  is  also  probably 
situated  in  the  posterior  columns. 

The  physiological  anatomy  of  the  cord  m  the  lumbar  region  seems 
to  be  filightly  different  from  what  it  is  higher  np  in  the  dorsal  and  cer- 
vical regions.  In  the  former  situation,  ordinary  sensory  impressions 
from  the  lower  extremities  arc  said  to  pass  through  the  lateral,  rather 
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than  through  the  poEterior  columns.  Those  from  the  pelvic  region, 
the  sexual  organs,  the  perinicum  aud  anal  regions,  howerer,  are  thought 
to  pass  opwards  through  the  posterior  columns. 

It  is  doubtful  whftt  kind  of  impressions  pass  op  through  the  direct 
cerebellar  tract.  It  ia  generally  supposed  that  these  fibres  emanate 
below  from  the  cells  of  Clarke's  column.  On  the  other  hand,  Gaskell 
(*  Jrnl.  of  Physiol.,'  Vol.  Tii,  No,  1,  pp.  56  and  67)  is  strongly  of 
opinion  that  these  cells  are  in  relation  with  cfierent  Toso-motor  and 
risceral  fibres,  and  doubts  their  connection  with  afferent  fibres.  There 
appears  to  be  no  possibility  of  reconciling  these  views,  at  present.  It 
seems  certain  that  the  cerebellum  rcceires  a  large  body  of  afferent 
impressions  through  the  Fpinal  cord  (see  p.  225).  The  only  route 
for  such  impressions  of  which  we  now  hare  any  knowledge  is  the 
*  direct  cerebellar  tract.'  There  may,  however,  be  others*  and  it  is 
possible  that  the  columns  of  Goll  may  be  porta  having  an  important 
function  of  this  kind. 

Out-going  Channeh  of  Conduction  from  the  Brain, — All  that  is  cer- 
tainly known  concerning  the  paths  for  voluntary  motor  incitations  is 
that,  below  the  decussation  of  the  pyramids,  they  are  to  be  found 
mainly  in  the  posterior  part  of  the  lateral  column  (*  crossed  pyramidal 
tract').  Tlie  fibres  descend  through  these  columns  to  different  levels, 
according  as  their  stimuli  are  destined  to  evoke  the  activity  of  different 
nerves  and  muscles,  as  already  explained  (p.  211). 

The  motor  paths  for  the  foot  and  leg,  in  the  lumbar  lateral  column, 
are  said  to  lie  more  towards  the  circumference  of  the  cord  than  those 
for  the  tbigb-muscles. 

On  the  other  hand,  some  of  the  pyramidal  fibres  of  the  medulla  pass 
into  and  through  the  spinal  cord  on  the  same  side,  tliat  is,  without 
decussating,  so  as  to  constitute  the  inner  part  of  the  anterior  columns 
(*  dire^  pyramidal  tract  *).  Some  of  its  fibres  are  thought  to  cross 
into  the  anterior  horn  of  the  opposite  side,  by  means  of  the  anterior  or 
white  commissure.  What  is  the  precise  function  of  these  fibres  in  rela- 
tion to  those  of  the  'crossed  pyramidal  tract,'  is  not  as  yet  known. 
Ihe  only  common  point  of  agreement  is,  that  these  fibres  of  the  *  direct 
pyramidal  tract  *  are  in  some  way  concerned  with  movement  rather  than 
with  sensation.  It  has  been  supposed  by  some  that  they  are  fibres 
whose  decussation  takes  place  at  different  sites  below  the  medulla. 

It  seems  also  worthy  of  consideration  whether  they  may  not  be 
efferent  fibres  for  the  conduction  of  cerebellar  influence  to  the  grey 
Uiutter  of  the  spinal  cord  (see  p.  222).   It  is  almost  certain  that  some 
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snch  efferent  fibres  exist  in  the  spinal  cord  though  they  have  not  as 
yet  been  identified  or  localised  in  any  way. 

It  is  probably  an  error  to  suppose  that  there  are  any  specifd  routes 
for  the  condaction  of  reflex  motor  impulses  from  the  brain,  apart  from 
those  concerned  with  the  excitation  of  volnntary  movements. 

Some  speculations  as  to  the  functions  with  which  different  columns 
of  ganglion  cells  in  the  grey  matter  of  the  spinal  cord  are  related, 
have  been  already  referred  to  (pp.  517-521). 


DUOKOSIS   IN    SHNAL  FABALTSES. 


REGIONAL  DIAGNOSIS. 


GENERAL    CONSIDERATIONS    RELATING    TO    THE 

REGIONAL    DIAGNOSIS   IN    PARALYSES   OF 

SPINAL   ORIGIN. 

Preliminary    Remarks. 

For  reasons  which  we  have  alromly  pointed  ont  (p.  6),  it  is  on  the 
whole  more  convenient  in  dealing  with  paralyses  of  spinal  origin  to 
enter  upon  the  consideration  of  the  rtigiunal  diagnosis  before^  rather 
than  after,  the  general  consideration  of  the  pathological  diagnosis. 

Althongh  it  is  true  that  the  groups  of  symptoms  presented  in 
diifereut  diseases  of  the  spinal  cord,  considered  individually  and  ooU 
lectirely,  aflbrd  the  materials  upon  which  a  regional  diagnoBiB 
must  be  founded,  it  is  no  less  true  that  a  part  of  the  symptomatology 
(namely,  that  comprised  in  the  mode  of  origin  and  the  mode  of  es- 
tablishment of  the  disease,  together  with  what  may  be  gathered  from 
the  patient's  state  generally,  from  his  family  history,  and  from  his 
}>ersonal  history)  conetitut<>s  the  basis  upon  which  a  pathological 
diagnosis  has  to  be  arrived  at. 

Again,  although  the  arrival  at  a  regional  diagnosis  is  often  spoken 
of,  and  may  seem  to  be  a  process  altogether  distinct  from  that  involved 
in  the  arrival  at  a  pathological  dtagriosia,  yet,  as  a  matter  of  fact,  in 
the  investigation  of  many  individual  cases  of  spinal  disease,  it  will  be 
found  that  the  one  problem  is  not  settled  6rst,  and  the  other  after- 
wards, but  that  both  are  tentatively  considered  more  or  less  simal- 
tancously.  Thus,  certain  empirically  known  pathological  conditiona 
may  afford  at  once  a  ready  explanation  of  a  given  group  or  sequenoe 
cf  symptoms,  as  in  '  infantile  paralysis,*  in  '  locomotor  ataxy,'  or,  in 
a  more  general  sense,  in  angular  curvature  of  the  spine.  Here,  there- 
fore, the  pathological  diagnosis  goes  hand  in  hand  with  the  regional 
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diagDosig,  and  in  working  tbetn  ont  each  gathers  additional  confirma- 
tion from  the  establishment  of  the  other.  Sometimes,  howeTer,  as  in 
the  case  of  traumatic  injuries  (including  stabs,  and  fractures  with  dis- 
locations of  rertebrse),  the  pathological  diagnosis  is  at  once  obvioos, 
and  the  regional  diagnosis  alone  requires  to  be  settled  in  detail. 

Preliminary  to  the  consideration  of  Paralyses  of  Encephalic 
Origin,  it  was  deemed  expedient  to  enter  upon  a  rather  long  dis- 
cussion of  the  ''  Regional  or  Localising  Value  of  the  Special  Signs 
which  may  be  associated  with  such  Paralyses."  Here,  however,  by 
reason  of  the  lesser  complicacy  of  the  phenomena  associated  with 
diseases  of  the  spinal  cord,  no  such  preliminary  discussion  is  needfnl. 
It  will  be  found  that  all  the  essential  facts  are  referred  to  in  one  or 
other  of  the  next  two  sections. 
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CLINICAL  INDICATIONS  FAVOURING  THE  DIAGNOSIS 

OF  DISEASE  IN  THIS  OR  THAT  REGION  OF 

THE  SPINAL  CORD. 

The  regional  diagnosis  of  diseases  of  the  tpinal  cord  is  iUelf  a 
twofold  problem.  It  invoWes  a  consideration  :  (a)  of  the  particular 
part  of  the  transverse  area  of  the  spinal  cord  which  is 
the  seat  of  lesion  ;  and  (b)  of  the  longitudinal  sitaation 
and  extent  of  the  disease  in  sach  transverse  areas. 

L— Diagnosis  of  the  particolar  part  of  the  transverse  area  of  the 
Spinal  Cord  which  is  the  ^^  seat  '*  of  Lesion. 

The  facts  to  be  tabulated  under  this  head  may  bo  sf?t  down  in  the 
order  of  their  relation  to  different  component  ports  or  regions  of  the 
spinal  cord. 

(1)  Anterior  RooU  of  Spinal  Nerveg. — Irritation  of  thece  may 
giTe  rise  to  rarions  forms  of  twitching,  or  to  tonic  spasms  in  related 
DinscleK.  Great  pressure  upon,  or  destruction  of,  the  anterior  roots 
will  give  rise  to  local  paralysis  in  the  functionally  related  mnscles  ; 
fallowed,  in  the  coorse  of  a  week  or  two,  by  marked  atrophy,  and  the 
establishment  of  the  electrical  'reaction  of  degeneration  '  (seep.  10). 
There  will  also  be  an  abolition  of  the  reflex  excitability  of  these  mnscles 
in  re»p<'0»e  to  skin-irritation,  or  from  blows  upon  or  stretchings  of 
Uieir  tendons. 

(2)  AnUrO'laUral  Columna. — Increasing  pressnre  npon  or  disease 
of  ihtf'e  columns  gires  rise  to  parens,  gradoally  deepening  into  motor 
paralysis,  of  parts  deriving  their  nerve-supply  at  or  below  the  seat  of 
lesion. 

When  the  disease  ocean  in  the  lateral  column  more  especially, 
there  may  be  twitchings  or  startings  in  the  muscles  below,  or  w^l- 
mmrked   spasm?,  sod  possibly  painful  cramps.     There  may  also  he 
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great  exaltation  of  the  superBcial  and  deep  reflexes,  if  the  manifesta- 
tion of  the  latter  be  not  hindered  by  pre-existing  spasms.  Motor 
paralysis  exists  to  some  extent,  bat  witboat  any  very  appreciable  im- 
pairment  of  sensibility.  No  marked  wasting  of  muscles,  or  dlmina- 
tion  of  their  electrical  reactions,  usually  occurs. 

(3)  Orey  matter, — a.  Of  anterior  Co r na a. — Disease  of 
these  parts  causes  motor  paralysis,  atrophy,  loss  of  faradic  excita- 
bility, and  loss  of  reflex  excitability  in  related  muscles— as  in  coses  of 
disease  of  the  anterior  roots  of  spinal  nerres. 

A,  Of  posterior  Cornua  and  Central  Parts.— Damage 
of  these  regions  of  grey  matter  will,  according  to  its  completeness  in 
transverse  extent,  cause  more  or  less  deloy  or  defect  in  the  trans- 
mission  of  painful  impressions,  and  perhaps  iaterfere  also  with  other 
modes  of  sensibility. 

Some  tropliic  lesions  in  skin  and  joints,  which  are  referred  to 
below,  may  also  be  met  with. 

At  difiereut  levels  in  the  cord  special  centres  (represented  ia 
both  anterior  und  posterior  regions  of  grey  matter)  in  connection  with 
definite  functions,  may  be  interfered  with  by  morbid  conditions  im- 
plicating the  grey  matter  (see  p.  526), 

(4)  Posterior  columns. — The  results  of  disease  confined  to  this 
situation  (more  especially  to  the  '  root-zones ')  will  be  ataxy  or 
signs  of  incoordination  of  movements ;  interference  with  impressions 
of  touch,  prcsbure^  temperature,  and  of  '  muscular  seusc  * ;  abolition 
of  knee-reflex  ;  and  diminution  or  loss  of  sexnal  desire. 

(5)  Posterior  roots  of  spinal  nerves, — From  irritating  lesions  there 
will  arise  lancinating  or  other  pains  in  the  skin  and  deeper  textures 
of  related  portions  of  the  limbs,  and  possibly  trophic  skin-lesions. 
Pressure  or  destructive  lesions  will  give  rise  to  loss,  in  varioos 
degrees,  of  different  modes  of  sensibility,  superficial  and  deep  ;  as 
well  as  to  diminution  or  abolition  of  the  superficial  and  deep  reflexes 
in  related  regions  of  the  body. 

Trophic  Relationa  between  different  Tissnes  ajid  different  parts  in 
the  transverse  area  of  the  Spinal  Cord.— Irritation  of  the  posterior 
cornua,  or  of  the  posterior  roots  of  the  spinal  nerves,  may  give  rise  to 
various  pustular  or  vesicular  eruptions  in  related  portions  of ' 
the  skin,  often  associated  with  neuralgic  pains  in  these  same  regions. 
In  other  cases,  with  lesions  in  some  parts  of  the  grey  matter, 
ulceration  or  actual  sloughing  of  certain  related  tracts 
of  skin  are  easily  determined — eE^pccially  nnderthe  combined  influence 
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of  continned  external  pressure,  und  froquont  irrilalion    from  arino  or 
fiMes.  as  in  some  cases  of  paraplegia. 

Degeneration  or  destruction  from  any  cause  of  the  great  ganglion- 
cells  of  the  anterior  cornua,  or  of  the  anterior  roots  of  the  spinal  nerves 
(either  within  or  outside  the  cord),  gives  rise,  in  the  course  of  two 
or  three  Veeks,  to  atrophy  of  the  ma  scl  e-fibres  with 
which  such  cells  or  nerve-roots  are  in  relation.  We  thus  get  an 
atrophic  paralysis,  associated  with  the  electrical  'reaction  of 
d  e gene  ration  '  (p.  10). 

Certain  diecac^es  affecting  the  grey  matter  or  posterior  roots  (in 
ways  and  sites  that  cannot  be  precisely  delincd)  are  also  apt  to 
be  associated  with  chronic  diseases  of  joints.  Some- 
times comparatiyely  unimportant,  they  lead,  in  other  instances^  to  great 
atrophy  of  the  articular  ends  of  the  bones,  and  possibly  to  dislocation 
with  utter  destruction  of  the  joint,  as  in  some  cases  of  locomotor 
ataxy  (Charcot's  arthropathy).  Atrophy,  with  brittleness  of  bones, 
may  also  be  met  with  in  similar  or  in  allied  cases. 

The  fact  of  the  existence  of  these  trophic  troubles  in  association 
with  such  lesions,  may  be  admitted  wholly  irrespective  of  the  ex- 
planation of  their  pathogenesis.  Whether  they  are  doe  to  altered 
states  or  influences  transmitted  to  the  respective  tissues  by  the  ordi- 
nary motor  and  sensory  nerves  in  relation  with  such  tissues,  or  to 
altered  influences  emanating  from  certain  purely  hypothetical  *  trophic 
nerves,'  lies  altogether  outside  the  fact  of  the  mere  coexistence  of  the 
several  trophic  troubles  with  the  several  lesions — which  is  the  point  of 
more  immediate  interest  for  the  practitioner  of  medicine. 


H.— Diagnosis  of  the  Longit-adinai  Situation  and  Extent  of  the 

Lesion. 
This  is  a  consideration  distinctly  secondary  to  the  other,  since  at 
whatever  longitudinal  level  the  disease  may  be  situated,  its  clinical 
characters  will  always  be  qualified  by  reason  of  the  parts  of  the  trans- 
verse area  of  the  cord  that  may  be  involved.  For  the  deterniination 
of  the  point  with  which  we  are  now  concerned,  dependence  must  be 
placed,  in  the  main,  upon  signs  indicative  of  the  implication 
of  particular  sensory  and  motor  nerves,  whose  exact 
relations  with  diflferent  longitudinal  levels  of  the  spinal  cord  are,  of 
course,  known.  Such  signs  may  consist  of  some  excess  or  defect  of 
sensibility,  of  motility,  or  of  reflex  action. 
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We  are  accustomed  also  to  obtain  information  of  a  more  general 
kind  from  the  fact  that  this  or  that  special  centre,  in  connec- 
tion with  different  viscera  and  functions,  situated  at  different  longitu- 
dinal levels  in  the  cord,  may  be  deranged  in  this  or  that  case^  and  thns 
give  an  indication  as  to  the  height  in  the  cord  to  which  the  lesion 
or  damage  extends.  To  this  latter  portion  of  the  subject  it  will  be 
found  most  convenient  to  give  attention  in  the  first  place. 


(a).  Evidence  as  to  the  Longitudinal  Situation  of  the  Ltsiony  de- 
rivable Jrom  Perversions  of  Activity  of  different  Spinal  Centres. 

(1)  The  lateral  columns  in  the  upper  cervical  region  contain  the 
motor  paths  for  the  muscles  of  respiration,  so  that  section  or  disease 
of  these  columns  at  a  lower  level  interferes  with  the  movements 
of  respiration  on  the  same  side  of  the  cheet  (thoracic  muscles ) ; 
while,  if  the  lesion  reaches  as  high  as  the  fourth  and  third  cervical 
nerves  (the  origin  of  tlio  phrenic),  the  diaphragm  itself  also 
becomes  paralysed,  and  the  movements  of  respiration  must  therefore 
almost  cease. 

(2 )  Again,  the  upper  cervical  region  of  the  cord,  if  it  does  not 
contain  actual  centres  connected  with  the  excitation  of  the  heart's 
action,  is  at  all  events  traversed  by  tlie  angmcntor  and  accelerator 
nerves  whose  point  of  exit  from  the  cord,  as  white  rami  viscerales, 
is  with  the  2nd,  3rd  and  other  upper  dorsal  anterior  roots.  These 
nerves  ascend  in  the  sympathetic  to  the  stellate  ganglion,  and  thence 
proceed  to  the  heart. 

Thus,  diflerent  lesions  in  this  upper  cervical  region  of  the  cord  may, 
according  to  tlinir  nature  and  extent,  greatly  interfere  with  the  heart's 
action,  as  well  fts  with  the  respiratory  movements.  The  frequency  of 
the  pulse  may  be  either  notably  accelerated  or  retarded,  according  as 
the  lesion  is  of  an  irritative  or  destructive  nature;  while  the  respira- 
tory movements  may  be  slower  or  much  quicker  than  natural,  or 
they  may  be  extremely  irregular  and  perverted  in  rhythm. 

(3)  The  lower  cervical  and  upper  dorsal  regions  of  the  cord  (that 
is,  as  low  as  the  level  of  the  second  dorsal  nerve),  also  contain  the 
so-called  '  cil  io-spinal  centre',  or  the  11  bres  emanating  there- 
from. These  pass  outwards  with  the  fibres  of  the  anterior  roots  in 
the  above-named  regions,  and  thence  into  the  cervical  sympathetic. 
Irritation  of  them  causes  dilatntion,  together  with  sluggish  action, 
of  the  pnpil  on  the  same  side;  widening  of  the  palpebral  fissure;  pro- 
minence of  tlie  eyeball  associated  with  a  feeling  of  tension  (as  in  glau- 
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€oma),  and  A  scanty  secretion  of  tears  and  macus.  Section  or  other 
destructive  lesion  of  these  fibres,  on  the  other  hand,  causes 
contraction  of  the  pupil  and  other  signs  the  reverse  of  those  produced 
bj  irritation. 

(4)  The  T as o -m  0 to r  nerves  for  the  side  of  the  head 
ft  n  d  neck  issue  from  the  spinal  cord  with  the  anterior  roots  of  the 
second,  third  and  fourth  dorsal  nerves,  thence  ascending  in  the  cervical 
sympathetic  to  their  destination.  Irritation  of  them  produces 
contraction  of  the  blood-vessels  and  a  lowering  of  temperature  of  the 
side  of  the  face  and  head ;  together  with  diminution  of  sensibility, 
an  absence  of  perspiratioUi  and  (should  the  irritation  continue)  a 
tendency  to  slight  atrophy  of  the  side  of  the  face.  Destructive 
lesions  operating  npon  these  vaso-motor  fibres,  tend  to  prodnoe  a 
reverse  set  of  conditions. 

Sometimes  there  may  be  signs  of  paralysis  of  oculo-pnpillary  fibres 
coexisting  with  signs  of  irritation  of  the  vaso-motor  fibres,  or  rice-verBd, 

(5)  Oaskell  has  shown  (' Jrnl.  of  Physiol./  Vol.  VII.)  that  all  the 
yaao-motor  nerves  of  the  body  leave  the  spinal  cord  in 
the  anterior  roots  of  the  spinal  nerves,  from  the  second  dorsal  to  the 
second  lumbar  inclusive,  passing  thence  into  the  lateral  ganglia  of  the 
aympathetic,  in  which  these  vaso-motor  fibres  lose  their  medallary 
sheaths. 

He  thinks  that  the  vaso-motor  nerves  are  (in  common  with  some 
ordinary  motor  nerves)  connected  with  the  lateral  horns  of  tbe  spinal 
cord.  He  writes  as  follows  {he.  cit.,  p.  59)  : — •*  The  experiments 
upon  the  position  of  the  vaso-motor  centre  in  Lndwig's  laborator}, 
seem  to  show  that  tbe  vaso-motor  nerves  not  only  pass  along  the 
cord  from  the  medulla  oblongata  in  lateral  tracts,  bat  also  are  in  clos« 
connection  with  a  group  of  nerve  cells  in  the  mednlla,  known  as  tbe 
antero-lateral  nucleus  of  Clarke,  This  group  of  nerve  cells  is 
apparently  an  isolated  portion  of  tbe  cell  column  of  the  lateral  horn 
which  has  been  cut  off  by  tbe  croesing  of  the  pyramids.  It  is, 
therefore,  possible  that  the  cell  column  of  tbe  lateral  horn  has  a 
connection  with  va«o-motor  nervos  as  well  as  with  ordinary  motor 
nerves.  In  this  case  we  must  look  upon  the  ramus  visceralis  as 
arising  not  wholly  from  the  cells  of  Clarke's  colnmn,  hot  also  from 
those  of  the  lateral  bom." 

According  to  Gaskell,  the  outflowing  streams  of  vaso-motor  nerves 
from  the  thoracic  region  of  the  cord  come  into  direct  relation  with 
tbe  lateral  sympathetic  ganglia,  and  leare  them  as  non-modalatcd 
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fibres.  He  adds  {loc,  cit.,  p.  15)  : — *•  This  chain  might,  therefore^ 
moBt  appropriately  be  called  the  chain  of  raso-moior  ganglia,  iuatcad 
of  itfi  present  meaningless  title  of  main  sympathetic  chain.'* 

According  to  Cyon  the   voflo-constrictor  nerves  for  the  npper  ex 
trcinity  pass  out  of  the  cord   (below  the  origin  of  the  roots  of  th< 
brachial  nenres)  in  the  anterior  roots  of  the  second  and  subeeqaeot 
tlioracic  nerves,  and  reach  the  brachial  plexus  by  way  of  the  ganglion 
gtel  latum. 

On  the  other  hand,  Hcidenhain  and  OstroumofT  hare  shown  that 
the  vaso-constriclor  nerves  for  the  foot  leave  the  spinal  cord  to  reach 
the  sympathetic,  high  above  the  origin  of  the  roots  of  the  sciatic 
(viz,,  from  the  lower  dorsal  and  upper  two  lumbar  roots),  and  that 
they  reach  the  sciatic  uer>'es  by  way  of  the  abdominal  sympathetic 
chain.  The  vaso-dilntor  nerves  are^  however,  supposed  to  pass  out 
from  the  spinal  cord  in  the  roots  of  the  sciatic  nerves — and,  according 
to  Strieker,  they  are  to  be  found  in  their  posterior  roots. 

It  is  generally  thought  that  section  of  one  half  of  the  cord,  or 
destruction  of  it  for  any  extent  longitudinally,  causes  at  first  paralysis 
of  blood-vessels  in  the  lower  parts  of  the  body  on  the  same  side — 
this  vaso-motor  paralysis  carrying  with  it,  in  the  same  parts,  an  increase 
of  temperature  and  an  exaltation  of  sensibility.  Jn  a  short  time, 
however,  the  vaso-motur  paralysis  (and  with  it  the  increase  of  heat  and 
sensibility)  passes  away,  owing  to  the  vaso-motor  centres  in  parts  of 
tiie  spinal  cord  below,  and  to  the  peripheral  vaso-motor  centres, 
adapting  themselves  to  act  independently  of  those  in  higher  parts  of 
the  cord  and  of  the  supreme  regulating  centre  in  the  medulla  oblongata. 
(As  a  rule  the  higher  vaso-motor  centres  control  those  lower  down^ 
but  after  paralysib  of  one  of  these  higher  centres  even  the  peripheral 
vaso-motor  centres  seem  to  be  capable  of  resuming  control  over  related 
blood-vessels.) 

(6)  The  movements  of  the  stomach  and  intestines  generally  are 
certniidy  influenced  by  the  cord  in  different  regions,  so  that  in  various 
cases,  under  perversions  of  this  normal  spinal  influence,  we  may  get 
vomiting,  diarrhoea,  or  obatinaie  oonatipatio  n— 
as  direct  results,  that  is,  of  morbid  changes  in  certain  pans  of  the  cord 
in  which  intestinal  pneumo-gastric,  or  sympathettc,  fibres  have  their 
roots.  The  exact  situations  of  these  centres  and  paths  of  stimulation 
are,  however,  only  vngnoly  known — epecially  those  which  supply  the 
longitudinal  muscles  of  the  alimentary  canal. 

Oaakell  says  {loe,  cU^  p.  18) :— **  We  see  at  the  outaot  that  the  nenrot  of  fbe 
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icDtarj  canal  and  Ita  appendai^es  can  be  divided  into  two  groups,  those  whioh 
ipply  tbe  lougitudiual  and  circular  muscles  respectively  ;  of  tbuee  two  divisioDti 
it  i«  well  known  that  throughout  the  greater  portion  of  tbe  alimentary  tract  the 
rag  us  sDppIies  the  motor  fibrt's  for  the  latter  layer  of  muscles,  causing  when 
stimulated  the  -well-known  poristaltio  moTementg.  Such  peristaltic  contrnc- 
cioDa  of  the  Gesopbagus,  stomach,  and  intestines  can  be  excited  by  vagas 
stimulation,  whether  the  etimulUA  be  applied  to  the  rootA  of  the  nerve  aa  they 
leftve  the  medulla,  or  to  tbe  main  trunk  In  any  part  of  ita  cervical  or  thoracic 
course.  Such  nerves,  then,  must  form  part  of  tlio  ccrvico-cronial  outflow  of 
risoer&l  nerves  and  leave  tbe  ccatral  nervous  system  in  the  roots  of  suoh 
nerTes  as  the  aooessory,  vagus,  and  glosso-pharyngeal."  Tn  these 
root«  they  are  medullated  fibres,  but,  beyond  the  ganglion  of  the  trunk  of  tbe 
rmgus,  they  pass  to  their  distribution  as  non-medullaled  fibres. 

While  the  fibres  for  the  circular  fibres  of  the  greater  part  of  tlie  alimentary 
canal  arc  connected  only  with  tbu  upper  cervical  region  of  tbe  cord, 
it  ifl  important  to  remember  that  the  circular  fibres  of  the  rectum  are  supplied 
by  tbe  lower  abdominal  splanchnic  nerves,  which  leave  the  spinal  cord  with  the 
iboraeio  rather  than  with  the  sacral  outflow  of  visceral  nerves 
iive.  ea.,  p.  27). 

In  the  grey  matter  of  the  lower  dorsal  region  and  of  the  lumbar 
swelling  of  tbe  cord  there  are  aggregated  a  number  of  ceutreu  haying 
to  do  with  important  functions,  which  may  be  variously  interfered 
with  by  diaeaflc.  These  centres  u re  those  which  regulate — (7)  the 
evacuation  of  the  rectum;  (8)  the  evacuation  of  the 
bladder;  (9)  erection  and  ej aca latio  seminis;  and 
(10)  the  contractious  of  tbe  uterus. 

Oaakell  says  (fo^ .  cit.,  p.  1 7) : — **  The  observolions  of  Eckhard  and  subsequent 
observers  have  proved  without  doubt  that  that  btruuu  of  visceral  fibres  which 
passes  oat  of  the  sacral  region,  and  forms  the  nerves  called  by  them  n  e  r  v  i 
•  rigeotes  (to  which  I  have  given  the  name  of  pelvic  aplaocbnic 
nerves)  contains  motor  nerves  for  tbe  lungitudinal  muscles  of  the  roctum, 
bladder  and  uterus,  dilator  nerves  for  the  bloodvessels  of  the  erecLilo  tiMue  of 
tbe  penis,  motor  nerves  for  Houston's  moMlc,  secretory  nerves  for  tbe  prostrate 
gland,  inhibitory  nerves  for  the  circular  muscles  uf  the  rectum  (Fellncr  aud 
v.  Bosch);  but  no  observer  bus  yet  discovered  that  it  contains  a  single  motor 
nerve  for  any  blood  vusseL"  Tbesw  nervi  erigentea  arise  especially  from 
the  fecond  and  third  sacral  nerves. 


In  e3ch  case,  the  spinal  centre  constitutes  an  independent  reHex 
contrCf  provided  with  its  ofTcrent  and  effereat  nerves,  but  in  each  casti, 
alhO.  there  must  be  anatomical  connections  between  the  spinal  centra 
aud  others  in  tbe  cerebral  hemispheres.  There  must^  therefore,  be  double 
BotA  of  iotcTDDncial  fibres  for  each  centre  traversing  the  whole  length 

nil 
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of  the  spinal  cord  and  medoUa ;  partly  for  the  transference  of  afferent 
impressions  from  each  centre  to  the  brain,  and  partly  for  the  conduction 
ofefforent  impressions  in  the  reverse  direction. 

In  the  case  of  the  uterine  centre  these  cerebral  connections  are 
of  comparatively  slight  importance  ;  since,  with  a  complete  transversa 
lesion  in  the  cervical  or  even  in  the  npper  dorsal  region,  the  process 
of  parturition  may  still  be  successfully  accomplished.  80  long  as  the 
spinal  mochanism  is  complete  and  perfect,  parturition  may  take  place 
without  the  need  of  cerebral  co-operation.  Our  subsequent  remarks 
will,  therefore,  refer  principally  to  the  other  three  lumbar  centres. 

Complete  transverse  lesions  occurring  in  any  part  of  the  doraal  or 
cervical  regions  will,  of  course,  cut  off  all  the  ahove-metitioned  lumbar 
spinal  centres  from  connection  with,  and  therefore  from  any  voluntary 
control  exercised  by,  the  cerebral  hemispheres.  But  various  limited 
focal  lesions  in  particular  transverse  areas  of  the  cord  (though  such 
areas  cannot  at  present  be  definitely  specified)  may  produce  similar 
results,  so  far  as  the  cerebral  control  of  any  one  or  two  of  the  lumbar 
centres  is  concerned.  According  as  the  severance  of  these  lumbar 
spinal  centres  from  cerebral  correlation  and  control  is  complete  or 
partial^  one  or  other  of  the  following  results  would  be  produced  : — 


Oentra. 

Coinplet«  Beveruioe 
from  0«ntt>ruiD. 

Incomplete  Bevennoe  from  Oenbrmn. 

Afforent  and  Efferent 
luleniuncUl  Flbrei, 

Afferent  Intemunclal 
Plbres  Only. 

Efferent  lotemuocla] 
Fibres  Only. 

Madaleenire 

Vaical  centre 
SexiuUemtre 

Uncnnioi(nMni>sa  of  noed. 
nnd  Intblltty  to  prereoC 

Itrjiuit.    —    Constipation, 
with    incontioentw    of 
f  trees  After  an  ap«rlfrDt. 

Unconsolousneas  vt  need, 
Hiul  inatillitv  to  (irBvani 
inif>turit(<in. 

Uf-tiUt.  —BeOex  evunuUon 
In  uuibes  at  iulervals. 

Bimfiiutlnn  or  absence  uf 
Kxual  desire.  Brecttons 
and  emlsalons,  If  they 
ooinir,    i«liully    drprn- 
driit    upon    the    aiilnal 
rcflcxtnocbanisin. 

UneonKlousnen       of 
noed  and  tborvfore 
no   attempt   to   re- 
aUalD  evacuation. 

UnconsolousneM       of 
n««d  and  tlmrefore 
no   bttempl    lo   re- 
itrain  mlctuiitlon. 

With  simple  destrue- 
lion  of  flbres.  nearly 
same  results  as  i»t 
down     In    previous 
column ;    but    wiUi 
irrikUion  of  afferent 
fitwM   there   mffiht 
be  (real  Inorvase  of 
desire  (satyriasis  or 
nymphonouilAj. 

Oonsciouanesa  of  need 
toevaauai«.  witii  no 
ability    to    restcmla 
the  act. 

Oonsdousiiaas  of  n««d, 
but  inabUity  to  riK 
•trala  mlsttiritloa. 

\ 

FeellnBBof  deslrv.  but 
DO  erectioa    In    re- 
sponse. 

Em:Uoo     and    emis- 
sions.    If     prtsaot, 
purely         tiiroufh 
iptnst  reflM. 

But  with  imtatum  of  . 
efferent  fibres  ibmm  | 
may    b«    persUMM  1 
ervcUuns,        mof^jr   ' 
wlUtout  desire. 

The   rectal  and   the  Testcal   spinal   centres   are   cadt 
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composed  of  two  parts  with  their  separate  afferent  and  efferent  nerves 
— one  in  relation  with  a  sphincter  muscle,  and  the  other  in  relation 
with  detrasor  or  expnlsive  muscks  in  fanctional  opposition  with  the 
former.  These  several  nerve-fibres,  both  afferent  and  efferent,  are 
largely  contained  in  the  sacral  nerves — that  is,  mauj  of  them  both 
reach  and  leave  the  lumbar  swelling  as  constituents  of  these  nerve- 
trunks.  Destruction  or  irritation  of  cither  of  these  sets  of  fibres,  or  of 
one  of  the  centres,  will  necessarily  interfere  to  some  extent  with  the 
working  of  this  particular  centre,  bo  that  its  functions  may  be  inter- 
fered with  in  several  different  ways.  There  may  be  various  degrees  of 
irritability  of  the  bladder  or  rectum,  or  various  degrees  of  paralysis  of 
these  organs. 

In  cases  of  paralysis  of  the  bladder,  especially  when  owing  to  lesions 
implicating  iis  spinal  centre,  the  urine  soon  becomes  foetid  and  alkaline 
and  inOammation  (alone  or  with  ulceration)  is  most  apt  to  be  set  up  in 
its  mucous  membrane. 

The  details  as  to  the  modes  of  disturbance  of  the  genital  func- 
tion where  disease  implicates  its  lumbar  centre,  or  the  afferent  and 
efferent  nerves  in  connection  therewith,  arc  both  less  known  and  of  less 
clinical  importance  than  where  it  involves  the  internuncial  fibres  be- 
tween this  centre  and  the  cerebrum.  Again,  should  the  lumbar  portion 
of  the  cord  become  affected  in  a  pregnant  woman  so  as  to  involve  tlie 
nterine  centre,  unless  the  contents  of  the  womb  were  thrown  off 
during  some  initial  period  of  irritation,  this  organ  would  be  quite  in- 
capable of  expelling  the  foetus  and  its  accessories. 

(&).  Evidence  as  to  the  Longitudinal  Situation  of  the  Lt9ion  dtHtahle 
from  implication  of  Particular  Sensory  or  Motor  Nerves, 

The  more  precise  indications  concerning  the  longitudinal  level  at 
which  the  epinal  cord  is  implicated  are,  as  already  stated^  derivable 
from  the  level  at  which  alterations  in  sensibility  or  in  motility  (either 
Toluntary  or  reflex)  are  to  be  detected.  The  more  closely  the  lesion 
approaches  to  what  is  called  a  *  total  transverse  lesion/  the  more  dis- 
tinctly will  signs  of  this  order  reveal  themselves.  It  is  important,  too, 
to  recollect  Uiat  the  fibres  of  different  sensory  roota  are,  to  some  ex- 
tent, dispersed  through  cutaneous  surfaces  overlying  the  muscles  sup- 
plied by  the  corresponding  motor  roots. 

In  regard  to  sensibility,  the  npper  limit  at  which  the  trunk  is 
affected  is  often  sharply  defined  by  the  presence  of  a  feeling  of  con- 
striction, of  pain,  or  of  numbness  ('  girdle  sensation ')  encircling  the 
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hodj.  ThiB  sensation  is  generally  snppoBCtl  to  be  doe  to  irritation  of 
the  roots  of  the  nerves  as  they  traverse  the  posterior  columns  (or 
perhaps,  jast  outside  them)  at  the  upper  level  of  the  lesion.  Saoh  a 
symptom  may,  of  coarse,  be  absent,  bat  in  many  cases  of  paraplegia  it 
is  well-marked. 

Efforts  were  also  formerly  made  to  define  the  muscles  that  were 
paralysed,  in  any  given  case,  with  a  view  to  determine  the  upper  limit 
of  the  lesion  in  the  cord.  A  reference  to  the  nerves  by  which  such 
nmscles  are  innervated  ought  to  enable  us,  it  was  thought,  to  fix  npoii 
the  particular  segment  of  the  cord  from  which  such  nerves  proceed, 
and  thus  to  determine  with  precision  the  upper  level  of  tbo 
lesion  in  the  motor  regions  of  the  cord. 

These  latter  indications  have  been  found,  however,  to  be  by  no 
means  so  distinct  as  many  might  suppose,  because  the  majority  of 
liuilf  and  trunk  muscles  receive  fibres  from  more  than  one  motor  root, 
as  Preyer  and  Kranse  showed  long  ago.  The  view  subsequently 
indicated,  in  fact,  by  E.  Rcmak,  that  functionally  related  or  synergic 
muscles  are  represented  together  in  the  anterior  boms  of  the  spinal 
cord  has  been  confirmed  and  extended  by  Ferrier  and  Yeo  ('  Proceed, 
of  Royal  Soc.,'  March,  1881,  p.  12),  by  the  experiments  they  have 
conducted  with  the  view  of  determining  the  fimctional  relations  of  the 
Beveral  motor  roots  in  the  brachial  and  crural  plexuses. 

They  found  that  stimulation  of  individual  roots  of  the  brachial 
and  crural  plexuses  resalte<l,  not  in  mere  unrelated  contractions  of 
various  muscles,  but  in  highly  co-ordiuated  synergic  contractions, 
leading  to  definite  movem  enta.  But  as  the  "muscles  thrown  into 
notion  by  each  root  are  innervated  in  most  cases  by  several  nerve- 
truuke,"  the  result  "of  section  of  each  motor  root  would  therefore  be 
paralysis  of  the  corresponding  combination,  not  necessarily,  however, 
of  the  individual  muscles  involved  ....  whilst  xceakened,  they  might 
yet  act  in  other  combinations  in  so  far  as  they  were  supplied  by  other 
roots.'* 

The  different  combined  movements  which  have  been  found  to 
be  dependent  upon  particular  motor  roots,  by  the  authors  of 
this  valuable  paper,  are  cited  below. 


I 


THE   BRACHIAL  PLEXUS. 

(ComprlslQg  the  Roots  of  the  Foartb  to  the  Eighth  Oenrloal  Kerves,  and  th* 

First  Dorsal  Nerve.) 

Fourth  Cerrical. — Tbo   ahnaldor  and   upper   arm  are   raised 
upwards  aud    backwards,  the    forearm    is   flexed   and    aa- 

pi Dated    (and   the    wriat    extended). 
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Tbe  action  here  is  in  other  rcspecU  ■imilmr  to  that  of  th«  fifth  oervioal, 
«xoept  in  tho  raising  the  arm  upwards  and  backwarda.  The  ranaolea 
Obverred  in  action  were  the  deltoid,  the  rhomboid,  the  aapra-  and  infra- 


Flo.  129.    D1AOHA.IUUTIC  OvTLiKa  or  thi  booti 

LVD     FIRST     PJLBT      OT      THB      SpIKAX.     NkBVCS, 
TOOBmER   W1TB    Tint    STMPATBmC  TRUNK    OV 

OSK  siDB  [aft«r  AlJeo  Tbumpton], 

Front  Tiew.  In  the  upp«r  part  ol  the  figure  the 
poo«  Varolii  and  HedaUa  oblocAata  aro  rapreeeated. 
Hi  and  from  V  to  IX  the  roote  01  the  eeveral  Cranial 
Nervee  from  the  Trtfacuil  to  the  Hypogloeaal  are 
indicated. 

On  the  left  aide  Ci*  ie  placed  opp^tsite  the  Aret 
oerrioal  or  subocdpital  nerve ;  ftod  Uiu  oumtk^rs  S  to 
8,  following  below,  indicate  the  corresponding  Ger- 
Tical  Nerval. 

Br,  indicates  the  Brachial  Plexus. 

Di,  is  placed  opposite  the  intercostal  part  of  the 
first  Dorsal  Nerve ;  and  the  numbers  S  to  12  follow- 
ing, mark  the  corresponding  Dorsal  Nerves. 

Li,  the  finit  Lumb&r  Nerve,  and  the  numbers  2  to  5 
followlog,  the  rem&ioiog  Lumbar  Nerves.  Cr,  the 
Anterior  Crural,  and  0,  tiie  Obturator  Xerve. 

81,  tho  first  Sacml  Nerve,  and  the  following 
numbers  2  to  5  the  remainiug  ^lacral  Nerves-  6,  the 
Coccygeal  Nerve.    Sc,  Great  Sciatic  Nerve. 

X|Uie  fllum    torminale  of  theCord. 

On  the  right  side  of  the  figure  the  fuUowiug  letters 
Indicate  parts  of  the  Sympsthothlo  Iferve,  via., 

a,  the  Superior  Cervical  Oaogtioo  coumuDicailng 
with  tlie  upper  cervical  spinal  Dervea  and  continued 
below  into  the  great  sTmpatheUc  cord. 

b,  the  Middle  Cervical  Ganglion. 

Ct  d,  the  Lower  Cervical  Ganglion  united  with  the 
first  docasl. 

4^,  the  eleventh  dorsal  gangtioo;  from  tbs  fifth  to 
the  ninth  dorsal  ganglion  the  origins  of  the  Oraat 
Splanchnic  Nerve  are  shown. 

/,  the  lowest  dorsal  or  Upper  Lumbar  Ganglion. 

M,  the  Upper  Sacral  Ganglion. 

In  the  WDOle  extent  of  the  Hympathetic  Cord,  the 
twigiof  onioo  with  the  Spinal  Nerves  are  shown. 


'*itJ 


534 


PARALYSES   OF   SPINAL    OBIOTN. 


Bpinotas  masclea,  the   flexors  of  the  forearm  and  extooaore  of  the  wrist, 
though  occAsionallj  the  lost  irore  not  obierred. 

During  Btimolation  of  tbia root}  ro6pir&tioii  oeMes  from  apaim  of  the 
diaphragm. 

Tho  action  dcBCribed,  implieB  etimolatian  of  tho  6brc8  cjonrcjod  hy  tho 
rhomboid,  supra-scapolar,  circamQez,  maBcalo-cotaueotss,  and  musoalo-spiral 
norTe«,  and  alao  of  the  phrenio. 

Fifth  Cdrvical. — The  upper  arm  ia  raised  upwards  »Dd 
inwards,  tho  forearm  flexed  and  snpinated,  the  wrist  and 
baeal  phalanges  extended.  The  fingers  assume  a  olaw.like  positioD 
with  their  distal  phalanges  bent. 

Tho  result  of  this  action  is  to  bring  the  hand  up  to  tho  mouth.  Among  tbe 
muscles  in  action,  there  were  specially  noted  the  deltoid  (its  claricular  portion 
more  partionlarly),  the  scrratus  magnus,  and  the  flexors  of  the  foretkrm-- 
viz.,  tho  biceps,  brocbiatis  anticns,  and  supinator  longus.  The  extenaors  of 
the  writtt  and  basal  phalanges  were  alao  in  action. 

The  action  of  these  rarioDS  muscles  implies  stimulation  of  nerre  fibns 
convoyed  by  tho  oircamScx,  musculo-outaneoas,  mnscalo-spiral,  and  apparently 
also  the  median  nerres  (to  long  Sexors  of  the  Angers). 

Sixth  CcrTlc&l.^-'^bo  upper  arm  is  addnctod  and  rotraoted, 
the  forearm  pronated  and  extend  ed,  the  wrist  flexed,  and 
the  palm  of  tho  Iinml  brought  against  tho  pnbes. 

This  movement  generally  occurs  quickly,  and  the  palm  of  the  hand  is 
brought  smartly  backwards  towards  the  middle  Hue. 

It  seems  to  bo  the  action  which)  if  the  hands  were  the  fixed  pointy  would 
ruse  the  body  upon  a  trnpexe  or  branch. 

The  contraction  of  the  pcctoralis,  the  latissimus  dorsi,  triceps,  and  flezora  of 
carpus  were  uoted.  Tho  pronators  were  alao  evidectly  in  action,  though  not 
visible. 

The  action  of  these  musctcs  implies  stimulation  of  the  external  auterior 
thoracic,  of  the  long  subsoapnlar.  and  of  branches  of  the  mnsculo-spiral  and 
median  nerves. 

Seventh    Cervical.— The    uppor   arm    is    adduoted,    rotated 
inwards   and   retracted,    and   the    forearm   extended  so   as   to: 
bring  the  dorsum  of  tho  hand  against  tho  rump,  the  wrist   and  finger 
flexed  (at  their  second  phalanges),  so  as  to  bring  the  tips  of  the 
towards  the  radinl  side  and  Against  the  mmp. 

The  action  here  described  is  the  scalptor  ani  movement,  and  involves 
the  co-operation  of  cnmerous  muscles.  The  teres  major,  lattissimus  dorsi,  and 
subBCspnloris  appeared  to  be  in  action.  The  pectoralis  major  waa  noted  in  one 
instance  also.  The  triceps  waa  also  observed  to  be  contracting,  as  wall  aa  the 
long  Ocxors  of  tho  Rngors. 

The  action  of  these  mosclea  would  indicate  stimnlation  of  nerve  fibres  con- 
tained in  the  snbsoapnlarifl,  muscnlo-spiral,  and  median  nerves — possibly  alao 
of  the  external  anterior  thoracic  going  to  the  pectoralis  major. 

Eighth  Cervical, — A  complex  action  comprising  firm  olosare  of  the 
fist  (intrinsio  muscles  and  long  Bexors  of  fingers  and  thumb),  pronation 
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aad  flozion  of  the  wrist  (to  the  ulnar  side),  oxtensiou  of  cbe 
forearm  with  retraotion  of  the  opper  arm  (iong  boad  of  tho  tri- 
oepe  ia  full  mctiuo).  The  exteneor  masoles  on  the  book  of  the 
foreami  generally,  were  also,  in  two  iustancea  especially,  obaerreJ  to  bo  rigid. 

The  action  here  deecribed  may  be  exactly  imitated  by  palliag  some  object 
hanging  Id  front  downwards  and  towards  the  hip,  or  by  drawing  a  scimitar 
from  bcel  to  point  through  some  object  lying  in  front. 

The  muBoles  involred  imply  stimnlation  of  fibres  oonreyed  in  the  ulnar, 
median,  and  muscolo-spiral  norree. 

The  peotoralifl  majur  seoms  also  to  co-operate  in  this  movoment  in  man,  but 
it  was  not  cpecially  observed  by  Ferricr  and  Teo  in  their  experiments,  though 
the  abonlder  was  noted  to  be  depressed.  This  also  woald  imply  stimnlation 
of  the  internal  anterior  thoracio,  which  anktomioally  ia  related  to  tho  oord 
formed  by  tho  eighth  cervical  and  the  first  dorsal. 

First  DorsaL — A dduotion  of  the  thumb,  and  flexion  of 
the  fingers  at  the  metaearpo-phalangeal  joint ■.  Tho 
difltal  phal&nges  ore  slightly  extooded,  and  the  Angers  spread.  The  trans- 
Terse  diameter  of  the  hand  is  dimiaiahed,  and  the  dorsal  aspect  rendered  moro 
oonvex. 

The  action  is  that  of  the  intrinsic  moscles  of  the  hand.  Along  with  iho 
a£lioQ  of  the  hand  musctes  there  ia  also  contraction  of  the  masolfs  on  the  same 
aide  of  the  neck,  causing  the  head  to  be  drawn  towards  the  shoulder. 

THE  LUMBO-SACRAL  OR  CRURAL  PLEXUS. 

(Comprising  the  Roots  of  tho  Third,  Fourth,  and  Fifth  Lumbar  Nerves,  and 

the  First  and  Second  Saoral  Menrofi,  In  Man,) 

First  Lttmbar. — Stimulation  of  the  equivalent  <.tf  this  nerve  in  man  (vis., 
the  second  lumbar  in  the  monkey)  and  of  the  la<(t  dorsal,  caased  conirao- 
lion  of  some  muscles  in  the  flauk  and  hypogaslrio 
region. 

Second  Lumbar. — Stimnlation  of  the  equivalent  of  this  nerve  in  man  (vis., 
the  third  lumbar  in  the  monkey)  caused  coulraotion  of  the  muscles  in  the 
Oank,  but  no  action  in  tho  leg.  The  cromaster  muscle  waa  not  observed, 
though  its  coDtrnotion  might  also  be  expected. 

Third  Lumbar. — Floxion  of  the  thigh  on  the  pelvis  and  exten- 
sion  of   the   leg. — This  brings  the  leg  in  the  line  straight  forwards. 

In  addition  to  tho  ilio-psoas  (evidently  in  action,  though  not  visible),  tho 
sortoriood,  addaotors,  and  extensor  cruris  were  observed  to  contract.  No  action 
waa  obserrable  in  the  muscles  of  the  leg  or  foot. 

The  nerves  involved  are  conveyed  by  the  anterior  orural  and  obturator 
trnnkfc 

Fourth  Lumbar.— Extension  of  the  thigh,  oxtonsion  of 
the  leg  and  pointing  of  great  toe.-«The  oombincd  result  is 
straightening  of  the  whole  limb  directly  backwards,  and  seems  to  be  the 
movement  which  immediately  precedes  tho  lifting  of  the  foot  to  take  another 
step  forward  in  tho  act  of  walking. 

The  muecles  observed  in  action  wore  the  glnteal,  the  adductors,  the  extensor 
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cmrifl,  find  the  peroneons  longns.  This  tatter  explains  the  pointing  of  the 
great  toe  by  deprcBsion  of  the  bcwe  of  the  6ret  metatarsal  bone ;  and  at  the 
same  time  the  raliting  of  the  outer  edge  of  the  foot.  The  fforol  moBclcB  did 
not  ne^m  to  contract. 

These  aoiioQB  apparently  involve  itimalation  of  Qbres  conveyed  by  the 
superior  ginteal,  anterior  cmral,  and  obturator  nerres,  as  well  as  by  the 
uiDacnlo-cataDeons  branch  of  the  external  popliteal. 

Fifth  Lumbar. — Botation  outwards  of  thigh  (which  assames 
a  position  midway  between  extonsion  and  flexion),  flexion  of  the  log 
with  inward  rotation,  so  that  the  foot  points  inwards,  plantar 
flexion  of  the  foot  with  floxion  of  the  haltax  and  toes  al 
their  distal  phalanges.  The  outer  edge  of  the  foot  is  souewbat 
raisMl. — lliia  complex  action  inrolros  the  co-opetation  of  many  mnsoles 
diflSoult  to  analyse.  Wo  noted  noiion  o!  mnsclee  in  the  gluteal  region,  the 
hamstrings,  snral  mnscl^a,  long  fli^xom,  the  tibialis  anticus  and  postions.  the 
peroneal  musclt's  and  nlso  the  extensors  of  the  toes. 

The  action  of  tbeee  muscles  involves  stimnlation  of  fibres  from  the  trunk, 
and  from  the  external  and  internal  divisions  of  the  groat  Boistic  nerve. 

First  Sacral. — S" loxion  of  th©  leg  (bamstrini^s),  plantar 
floxion  of  the  foot  (sural  mnsoles).  adduction  of  the  hallux 
and  flexion  of  the  proximal  phalanges  (as  in  second  sacra1)» 
witli  the  addition  of  flex  iun  of  the  hallux  at  the  distal  phalanx 
(long  flexor). — The  thigh  is  slightly  rotated  oabwards,  so  that  the  plantar 
aspect  looks  towards  the  middle  line. 

Tho  tibial  aud  peroneal  muscles  and  long  flexors  of  the  toes  do  not  act. 

The  nerves  in  action  are  branches  of  tho  great  sciatic  and  its  internal  pop1>- 
ieal  ilivisione. 

Second  Sacral. — Adduction  and  flexion  of  hallux  (basal  phalanx), 
floxion  of  the  proximal  phalanges  of  the  toes  with  slight 
separation  and  extension  of  the  distal  phalanges. — The  action  here  is 
identical  with  that  of  the  first  dorsal  in  the  brachial  plexuu,  aod  is  due  to  the 
intrinsio  muscles  of  the  foot. 
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III  reference  to  tbese  resiilts  FerritT  and  Yeo  write  as  follows  :  — 
"  It  will  be  seen    that  the  movements  which  result   from   Btiinala- 
tioQ  of  the  individual  roots  of  the  brachial  and  crural  plexnses  ore  nol 
mere  contractions,  more  or  less  slrong-,  of  varioaa  muscles  (though 
many  muscles  are  excited  to  contrnction  by  more  than  one  root,  as 
prerious  experimenters  Lave  found),  bat  a  highly  co-ordinated  func- 
tional  synergy  in  each  case,  as   Kemnk  has   supposed.    .    .    .   The' 
muscles  thrown  into  action  by  each  root  are  innerv&tcd  in  most  cases' 
by  several  nerve  trunks,  whence  it  would  appear  that  the  plexiform 
junctions  of  the  various  roots  are  for  the  purpose  of  distributing  the< 
requisite   motor   Bbres   in   different   trunks  to  the  various  niusclea 
engaged  in  each  functional  combination.   .    .    .    Tlie  result  of  section 
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of  eacli  motor  root  would,  therefore,  be  paralysis  of  the  corresponding 
conibioatioD,  not  necessarily,  however,  of  the  individual  muscles 
iriTolved.  For,  as  niunj  of  these  arc  innervated  from  more  than  one 
root,  the  degree  of  paralysis  of  the  muscles  would  depend  on  the 
degree  of  motor  innervation  by  the  root  divided  ;  and,  therefore, 
Tchile  weakened)  they  might  yet  act  in  otltcr  combinations  in  so  far  as 
they  were  supplied  by  other  roots." 

(c). — Evidence  as  to  the  Longitudinal  Situation  of  the  Lesion 
derivable  from  the  disappearance  of  one  or  more   Spinal  Reflexes, 

Tlie  reflexes  of  jiurcly  spinal  mechanism  which  are  of  importance  (by 
their  presence,  absence,  or  variation)  qr  indications  of  disease  of  the 
sjiinal  cord  in  different  longitudinal  regions  have  been  divided  into 
(1)  the  superficial  or  skin  rellexes,  and  (2)  the  deep  or  so-called 
*  tendon  reflexes.' 

(1).  Skin  Eeflexe8.~The  most  important  of  these  are  tabu- 
lated below.  The  designation  of  the  parts  of  tlie  cord  upon  which 
Uicy  severally  depend  is  based  upon  a  very  useful  table  giveu  by 
Gowers  ( *  Diagnosis  of  Diseases  of  the  Spinal  Cord  '). 


X»m«  of 

Beflcz. 

Mode  Hi  £xo.UUon. 

N«tu*«  of  BmuU. 

Level  of  Oord  upon 

wlilcb  KHlu 

driNsadi. 

Ptamlakr  Ttfitz, 

IScklLng  Kde  of  (oot. 

Horefncnu    of   toei;    of 

Ut.ynd.andtbtrd 

then  aod  foot ;   or   of 

Mcral        aerv«« 

toet.  toot  and  leg. 

(lower    part    of 
lumt>ar  euiargB- 
meiit). 

ClmUal  Tt/Ux. 

IrrlUUon  of   rVIii  of 

CootimcttoD  of  glntal. 

4tb  aud  £th  luto- 

buttock. 

bar  uerrea. 

CremasUric 

IrrlUtion  of  «lun   of 

Drawing  up  of  toUde. 

lit  and  Itnd  turn- 

r^te. 

upper     ttjid     Inuer 
IMTt  of  tblgh. 

liar  D«rvH. 

Jhiammml 

IrriUtlon  of   iklo  of 

Cotitractloo  of  upper  or  of 

Stli  to  12thdonat 

T^UZ. 

aMomen  aloutjedpt 

nerrai. 

of    ribs,   and   above 

tnuides. 

Pouptrt'i  llttAmeot. 

B/tirttnc 

Stroking  >iOe  u(  cticvt 

A  dlmpll  ng  of  oorreipond- 

41b  to  Ath  or  7tb 

r^. 

over   lith    and     Atb 

Ing    eldfl   of   epigaatrlc 
rr«fon    (oontrmctTon  of 

donal  Derre*. 

lotercxMtAl  ipaoea. 

abaomlntu). 

Bcafidar  r*/Ux, 

Irritation  of  ftkin  la 

Oontr&ction   of    pmtarlor 

«thor7theervi«l 

lotencapuUr  ngloo. 

UlUar7  fold  (terei).  <w 

to   2nd   or   Ird 

of  Mvenl   of    Mftpalw 

donal  oarree. 

muKlea. 

These  skin-reflexes  vary  much  in  different  indiridaals,  as  regards 
the  facility  with  which  they  may  be  obtained.  They  are  often  more 
marked  in  children  and  in  women  than  in  men  ;    though  when  the 
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latter  aro  of  an  Irritable  or  nervous  tcmpcrnmcnt,  6ome  or  all  of  the 
akin-refiexes  maj  in  them  be  welUmarkod  even  in  conditions  of 
liealtb. 

In  cases  where  extonRive  transverse  losions  exist,  situated  higher 
ill  the  cord  than  the  nerves  upon  which  any  of  these  reflexes  depend^ 
sQch  reflexes  are  commonly  supposed  to  be  exaggerated  iu  inteaslty. 
This,  however,  is  far  from  beinpj  always  the  case. 

The  fact  that  this  or  that  reflex  exists,  shows  not  only  that  the 
afferent  and  efferent  nerves,  bat  that  the  track  through  tlie  spinal 
cord  at  the  correspondinnr  level  is  practically  undamaged.  It  is,  how- 
ever, not  necessarily  true  that  absence  of  either  of 
the  reflexes  is  an  indioation  of  disease  at  the 
corresponding  level  in  the  spinal  cord.  It  may  be 
so ;  but  it  may  also  be  that  the  disappearance  of  the  reflex  ia 
dependent  upon  disease  in  some  part  of  the  afferent  or  of  the  efferent 
nerves,  leaving  the  cord  itself  intact.  Or,  it  may  also  happen  that 
the  particular  reflex  is  simply  not  to  be  obtained  in  the  individual 
under  examination.  Again,  with  a  total  transverse  Lesion 
in  the  lower  cervical  region,  nearly  all  reflexes  dependent  upon  lower 
portions  of  the  cord  are  abolished  rather  than  exagger- 
ated (see  7.   Softening  of  Spinnl  Cord). 

Further,  it  must  be  borne  in  mind  that  in  certain  cases  of  hemi- 
plegia (even  where  hemianiesthesia  does  not  coexist)  these  akin- 
reflexes  are  often  notably  diminished  or  even  abolished 
on  the  paralysed  side  of  the  body;  though  the  reverse  con- 
dition of  things  will  probably  obtain  in  regard  to  the  deep  or  *  tendon 
reflexes*  next  to  be  considered.  It  will  probably  be  found,  hereafter, 
that  this  repressing  effect  upon  the  skin-reflexes  is  associated  with  tbo 
existence  of  lesions  in  special  parts  of  the  brain,  and  not  with  lesions 
in  other  localities,  though  such  several  sites  cannot  at  present  be 
apecifled. 

(2).  'Tendon  reflexes.'  Much  discussion  has  taken  place- 
as  to  whether  tliese  are  '  reflexes  '  at  all,  in  the  proper  sense  of  the- 
tonn.  Into  this  question  we  do  not  propose  to  enter  here  (see  p.  222). 
ITie  phenomena  themselves,  to  which  alone  reference  will  be  made,  ar©-i 
chiefly^two  in  number, namely,  (a)  ankle  clonus  ;  and  that  variously 
known  (ft)  as  the  knee  phenomenon,  patellar  tendon  reflex, 
knee  reflex,  or  knee-jerk. 

There  is  a  distinct  difference  in  regard  to  these  two  phenomena. 
The  *  knee-jerk  *  occurs  in  health,  so  that  it  is  its  absence  which  is  of 
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pnncipftl  significance  in  certain  diseases.  '  Ankle-clonas/  on  the  con- 
trary, is  a  phenomenon  not  to  be  obtained  in  a  state  of  health,  tboagb 
it  mskj  occnr,  as  Aagcl  Money  moro  especially  has  a&certaineil,  iu 
typhoid  and  other  febrile  diseases  ('Lancet/  1885,  p.  842),  altogether 
apart  from  definite  disease  of  the  brain  or  spinal  cord.  Its  presence 
has  therefore  been  erroneously  thought  by  some  to  be  a  positive  siga  of 
disease  of  the  spinal  cord — a  view  which  requires  serious  limitations, 
and  limitations  of  such  a  kind  as  to  deprive  the  manifestation  of 
ankle-clonus  of  much  of  its  diagnostic  significance. 

Ankle-clonns  may  exist,  for  instance,  after  one-sided  fits  dependent 
upon  disease  of  the  cerebral  cortex  ;  anil,  sgain,  it  may  exist  to  a 
Fell-marked  extent  where  the  an tero- lateral  colnmus  of  the  cord  are 
pressed  upon  at  a  certain  level,  even  though  (as  in  the  condition 
above  referred  to)  no  lateral  sclerosis  of  the  cord  has  been  developed. 
Again,  it  seems  undoubtedly  to  occur  in  some  cases  of  hysteria  ;  that 
is,  in  cas6s  where  functional  perversion  rather  than  structural  defect 
exists. 


huiw  oi 

Befltx. 


Jbtm'jtrK 


AakU-doMU 


Motle  ol  ExdUtlOD. 


"By  itrfliinK  patellar  tendaa 
wiUi  nlge  of  tumJ  or 
wltli  percuMloD  tuunmer 
vhllit  left  )iuigi  loosdj 
over  fellow,  or  over  far»> 
UTD  of  opentor.  Also 
by  atrlliliig  quadrlMiM 
toodon,  abovs  pslDUa. 

W  itb  knee  extended  or  rvry 
lUgbtly  fl«xed.  by  pc««»- 
Ing  qnicttly  and  flimly 
ftj^lnn  anterior  part  of 
•ole  d  foot  (M  aa  to 
•tn(«h  calf'ininolei)  and 
then  keeping  up  the 
prmittie. 


5ataFe  of  Bemlt. 


A  rlngle  upward  i«rk 
of  the  leg  and  tttut, 
ttlgbb  or  distiact. 


A  Mriea  of  cIodIo  ood- 
tractloiift  at  the  ankle- 
joint,  ironttDuIng  aa 
liiiitt  ail  th«  pretJUre 
U  malntalniKl.  and  In- 
■tantly  ceaiiiig  when 
It  II  relftJied. 

If  tbMt-'oixlltlon  1>  vef7 
blgbly  marked  It  may 
tnmu)  to  the  whole 
limb,  or  even  to  that 
ol  tbfl  oppottte  tide. 


L>nl  of  Cord  apon 
which  Reflex  depetkda. 


Sod    and   3rd   lumbwr 
oefYe*. 


let  to  3rd  noral  nervM 
(lower  |)*rt  of  lum- 
bar enlarg«inont  >. 


Both  these  physical  signs  have  of  late  years  attracted  much  attention. 
Ankle-clonns  was  originally  described  by  Brown-S^uard  in  1858;  it 
was  more  particularly  defined  in  the  human  subject  by  MM.  Charcot 
and  Valpian  iu  1866  ;  and  its  diagnostic  importance  has  since  been 
repeatedly  enforced  by  these  observers.  In  187-4  the  mechanism  of 
the  knee-jerk,  and  the  fact  of  its  absence  in  certain  spinal  diseases, 
especially  locomotor  ataxy,  began  almost  simultaneously  to  engage  the 
independent  attention  of  Erb  and  of  Westphal,  and  subsequently  of 
many  other  observers. 
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The  integrity  of  those  reJUx  actions  whicli  can  be  elicited  cither  in 
health  or  in  disease,  depends,  of  conrse,  npon  the  integrity  of  the  entire 
nervous  arcs  concerned  (that  is,  upon  the  integrity  of  ingoing  fibres, 
of  centres,  and  of  outgoing  fibres).  Thus,  though  the  impairment  of  W\ 
reflex  may  not  necessarily  bo  duo  to  central  causes,  its  unirapaired' 
presence,  on  the  other  hand,  clearly  shows  that  the  grey  matter  and 
other  regions  of  the  cord  which  must  be  traversed  by  its  fitimnli  are 
not  impassable ;  while  its  exaltation  will  indicate  the  probable  exis- 
tence of  some  central  change,  by  which  the  grey  matter  iu  question  is 
rendered  more  excitjible,  or  else  by  which  it  is  cut  off  from  cerebral 
inhibitory  influences. 

(rf), — Relations  of  the  Vertehrce  to  different  Nerve  Rootaand  different 
levels  of  the  Spinal  Cot^d. 

Seeing  that  the  cord  is  liable  to  be  implicated  secondarily  Id  caseaj 
where  primarily  there  is  disease  or  injury  of  the  vertebra  it  is  needful 
to  know  the  exact  relations  existing  between  the  diflFerent  vertebrm 
and  the  dififerent  nerve  roots. 

Only  the  highest  cervical  nerves  arise  from  the  cord  opposite  the, 
place  at  which  they  leave  the  spinal  canal.     As  we  descend,  the  dis-' 
tance  between  these  two  points  gradually  increases,  and  it  attains  its 
maximum  when  we  ccuie  to  the  nerves  of  the  cauda  equina.      W^hat 
nerve  origins  correspond,  therefore,  to  a  given  vertebral  level  can  only 
be  decided  by  careful  anatomical  investigation. 

A  further  complicacy  is  introduced  into  this  question  seeing  that 
the  vertebrni  ppines,  which  wo  are  compelled  to  deal  with  as  localising 
guides,  Lave  dtfierent  relations  in  different  parts  of  the  spinal  column 
to  the  bodies  of  their  respective  vertobrse. 

Gowers,  who,  together  with  Horslcy,  has  paid  special  attention  to 
these  questions,  has  arrived  at  the  following  conclusions. 


Relaiiont  of  Spine»  to  Rodits  of  Vertebra. — The  tips  of  the  oervioal 
Spines  correnpond  nearly  to  tbc  lower  borflers  of  the  coirmponding  vert«btn. 

Each  of  tlie  upper  three  dorsal  Hpin  es  correepondB  nearly  to  the  upper 
border  of  tlie  liody  of  the  vertebra  below.  Krom  the  4th  to  the  8th  dorsal,  each 
spine  Gorre«j>oiu]tg  to  tlic  middle  of  the  body  ot  the  vertebra  below.  The  9tb, 
10th,  and  1 1  th  spiuea  slope  lesjt,  i*o  that  their  tips  agun  correspond  with  thai 
upper  borders  of  the  next  vertcbraB. 

The  rest  of  the  gpines  are  opposite  the  bodies  of  their  own  vertebrce. 

Relations  of  Vertebral  Spines  to  Origin*  of  yerve  Roofs.— The  first  ihrm 
cervical  opines  are  opposite  the  origins  of  the  Srd,  4th,  and  5th  cervical  uerrM^ 
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Tlie  6th  and  7th  paire  arieo  oppo«it«  the  interrtla  betweeo  the  4ih  and  Sth^ 
and  the  6th  and  6th,  cervical  Bpinoa  respectively. 

tThe  6th  cervical  spino  correspootU  with  the  origia  of  the  8th  cervical  oerre. 
The  7th  cerricnl  spine  oorreq;x)ndfl  with  the  origia  of  the  Ut  dorsal  nerve. 


Fio.  130. — ViKw  or  m  Cnraco- 
Sfimal  ixis  [afterBourgeryJ. 


The  right  half  of  thecraoium  nnd  trunk 
of  the  tondy  has  been  removed  bv  a  ver- 
tical sectiuu  ;  tbe  membranen  of  ttie  right 
side  of  tbe  firotn  and  Spinal  Cord  hava 
been  cleared  iway,  and  the  roots  and  lirat 
part  of  the  fifth  aud  Linth  craoial  oervei 
and  of  all  the  spinal  nerves  of  the  righc 
tide,  have  been  dissected  out  and  laid 
separately  on  thn  wall  of  the  slnill  and  on 
the  seveml  vertebree  opposite  to  the  place 
of  their  oatural  exit  from  ibe  cranio- 
spinal cavity. 

F»  T,  O,  Cerebrum.  C,  Cerebellupj.  P, 
Pods  Varolii.  m,o.  Medulla  oblongata. 
mSf  ms,  Poiot  to  the  upper  and  lower  ex- 
tremities of  the  »plnal  marrow,  cff.  On 
the  lost  lumbar  vertebral  spine  marks  the 
Cauda  equina. 

V,  The  three  principal  branches  of  tbe 
nervuB  trigeminus,  Ci,  The  sub-occip- 
ital or  first  cervical  nerve.  Cviii,  The 
eighth  or  lowest  cervic&l  nerve.  Di»  Tbo 
first  dorsal  nerve.  Dxii,  The  la»t  dorsal 
nerve.  Li»  The  first  lumbar  nerve.  Lv, 
The  last  lumbar.  Si,  The  first  sacral 
nerve.  Sv,  The  fifth  aacral  nerve.  Co  i« 
The  coccygeal  nerve.  *,  The  left  aacral 
plexus. 
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The  first  four  dorsal  spines  raiy.  The  let  ipiae  corresponds  to  tlie  hiterval 
between  the  2nd  and  3rd  paini,  or  to  the  origin  of  the  Srd  pair.  Th«  2nd 
spine  is  between  the  3rd  and  the  4th  pairs,  or  oppOBite  the  4th  pair.  The  3rd 
spine  is  opposite  the  dth,  or  the  internal  betvoen  the  5th  and  Gth  pairs.  The 
4ih  spine  is  opposite  the  lower  part  of  the  origin  of  the  6th  {>air,  or  even 
below  it. 

The  5tb  dorsal  spine  always  corresponds  to  the  origin  of  the  7th  pair ;  the  6th 
spine  to  the  Sch  pair  ;  the  7th  to  the  9th  pair ;  the  8th  to  the  upper  part  of  tlie 
10th  pair ;  the  0th  to  the  Uth  pair ;  and  the  10th  to  the  I2th  pair. 

The  1st  lumbar  nerve  arises  opposite  the  11th  dorsal  spine ;  the  2nd  lambar 
opposite  the  interval  between  the  11th  and  12tb  spinee;  the  3rdaDd4ih  lumbar 
nerves  opposite  the  12th  dorsal  spine. 

The  5th  lumUar  and  1st  sacral  nerves  arise  opposite  the  interval  between  tlie 
i2th  dorsal  and  the  Ist  lumbar  spines  ;  whilst  the  remaining  saor&l  nerves  arbe 
nearly  opposite  the  I^t  lumbar  spine. 

Thus  the  cervical  eolargenient  of  the  con),  which  ends  at  the  origin  of  the  first 
dorsal  nerves,  corresponds  nearly  to  the  bodies  and  spinosi  of  the  lower  five 
cervical  rertebne;  and  the  lumbar  enlargement,  which  commences  at  the  12th 
dorsal  nerves,  corresponds  with  the  lOtb,  11th,  and  12^  dorsal  and  1st  lumbar 
eiiine. 


SUMMARY  OF  DATA  REFERABLE  TO  THB  EXISTENCB  OF  DISEASE  IJT 
DIFFERENT  LONGITUDINAL  SEGMENTS  OF   THE   SPINAL  CORD. 

For  practical  purposes  it  will  be  well  to  group  together  the  various 
indications  as  to  longitndiniil  localisation  to  wliich  we  have  referred— 
classifying  them  as  they  aro  related  to  one  or  other  of  four  imaginary 
segments  of  tin.'   spinal  coni. 

(«)  .—Cervical  Region  of  the  Spinal  Cord,— Thi8Corre8por^is  exXer- 
nnlly  to  the  space  hftwf^n  the  Occiput  and  Ote.  upper  bonier  of  the  1th 
Cenical  Spine  (bth  Cervical  iVerw). 

The  1st,  2ud,  and  3rd  cervical  gpinous  processes  are  respectively 
opposite  the  origins  of  tlie  3rd,  4th,  and  5th  cervical  nenrce.  The 
phrenic  nerve  (motor  nerve  of  the  diaphragm)  arises  from  the  4th,  or 
from  the  3rd  and  the  4th  cervical  nerves.  Opposite  the  3rd  cervicol 
B[>infi  (level  of  oth  cervical  nerve)  the  cervical  swelling  of  the  cord 
begins ;  whilst  it  ends  opposite  the  7th  cervical  spine  (level  of  Ibt 
dorsal  nerve). 

Disease  of  this  region  may  involve  interference  with  respiration, 
and  possibly  weakness  of  voice  ;  interference  with  the  heart's  action — 
pulse  very  frequent,  or  the  reverse  ;  Hushing  or  pallor  of  the  head  and 
neck;  continued  priripism  (with  crushing  lesions)  j  augmentation  of 
temperature  in  the  body  generally  (hyperpyrexia)  ;  and  marked  con- 
tractiou  or  dilatatiou  of  the  pupih 
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The  nerves  for  the  shoulder,  arm,  and  Land  muscles  are  derive«l 
from  spinal  nerves  between  the  6th  cervical  and  1st  dorsal  iiiclamve : 
those  SDpplying  the  ulnar  side  of  the  hand  and  forearm  arising  from 
the  lower  level,  that  is,  from  the  upper  part  of  the  next  region. 

(J). — Upper  half  of  the  Doraal  Region  of  the  Spinal  Cord— yA/s 
^oiTettjionds  cxUt^ialiy  to  the  ftjMtce  hfUreen  the  1th  cervical  spine  (Ittt 
doraal  nerve)  and  the  Ath  dorsal  epine  [Qlh  doraal  nerve). 

The  results  of  disease  here  are  apt  to  be  these: — The  'scapular 
reflex,' may  be  abolished,  calling  into  activity,  as  it  does,  the  last  two  or 
three  cervical  and  the  first  two  or  throe  dorsal  nors'es ;  the  intercostal 
muscles  are  paralysed  at  different  levels  ;  a  *  girdle  fiensation '  is  felt 
at  diflferent  levels  ;  there  may  be  prominence  of  certain  vertebral 
spines,  and  possibly  tenderness  on  pressure  or  on  tapping  over  them  ; 
tlie  *  epigastric  retlex  '  may  bo  abolisliedr  depending  as  it  does  upon 
the  spinul  cord  at  the  level  of  the  4th  to  the  6th  or  7th  pairs  of  dorsal 
nerves  ;  and  priapism  (with  crushing  lesions)  may  occasionally  be  met 
with. 

(c). — Lower  half  of  the  Dorsal  Region  of  the  Spinal  Cord.— 7'/it> 
correeponds  externally  to  the  apace  between  the  upper  border  of  the  bth 
doraal  spine  (7th  dorsal  nerve)  and  the  lower  border  of  the  lOtk  doraal 
spine  {apace  below  I2th  doraal  nerve). 

Disease  here  may  give  rise  to  the  following  symptoms : — The 
'abdominal  reHex  *  may  be  abolished,  depending  as  it  does  upon  the 
integrity  of  the  cord  between  the  levels  of  the  8th  dorsal  and  the  Isl 
lumbar  nerves.  Paralysis  of  lower  intercostal  muscles  or  of  abdominal 
muscles  may  possibly  occur,  in  addition  to  paralysis  of  the  lower  ex- 
tremities, A  'girdle  frcnsation  '  may  be  felt  at  different  levels  (the 
umbilicas  corresponding^  with  the  lOtb  dorsal  nerve,  and  the  '  Gnsifonu 
area  '  with  the  6th  and  7th  dorsal  nerves).  There  may  be  prominence 
of  certain  of  the  lower  dorsal  spiues,  with  possible  tenderness. 

(d).— Lumbar  Region  of  the  Spinal  Cord.— r^i*  corretponds  ex- 
iemally  to  the  apace  between  the  lower  border  of  the  lOr/i  doraal  apittf 
(Just  below  Vith  doraal  nerve),  and  the  upper  border  of  the  2nd  Imnbar 
vertebra. 

Here  the  symptoms  arc  : — Paralysis,  not  implicating  the  abdominal 
niosck's,  but  limited  to  muscles  pertaining  to  the  lower  extremities. 
No  '  girdle  sensations  *  aronud  the  trunk.     Three  superficial  reflexes 
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may  be  abolished,  namelj,  the  '  cremasteric/  which  depends  upon  the 
integrity  of  the  cord  in  the  upper  lumbar  region,  also  the  '  gluteal ' 
and  the  '  plantar/  both  of  which  seem  to  be  dependent  upon  the 
integrity  of  the  lower  part  of  the  lumbar  region  of  the  cord.  A  deep 
reflex  may  also  be  abolished,  namely,  the  so-called  '  knee-jerk/  which 
is  dependent  upon  the  upper  lumbar  region  of  the  cord,  '  Ankle- 
clonus  '  may  be  met  with  when  disease  affects  the  upper  or  mid-lumbar 
regions  of  the  cord,  but  not  where  the  lower  lumbar  region  is  impli- 
cated. Loss  of  sensibility  about  the  perineum  and  anus  (if  not  due 
to  disease  of  nerre-tmnks),  is  indicative  of  disease  of  the  posterior 
columns  in  the  lower  lumbar  region.  Absolute  paralysis  of  the 
bladder  and  rectum  may  be  present,  with  tendency  to  inflammation 
and  ulceration  of  the  former  organ. 

The  clinical  data  above  given  include  the  majority  of  the  facts 
upon  which  the  regional  diagnosis  of  diseases  of  the  spinal 
cord  must  in  all  cases  be  based.  In  them,  also,  will  be  found  the 
explanations,  so  far  as  they  can  be  given  in  moderate  compass,  of 
the  majority  of  the  tympioms  met  with  in  different  diseases  of  the 
spinal  cord. 
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PATHOLOGICAL  DIAGNOSIS. 

GENERAL      CONSIDERATIONS      CONCERNING      THE 

SEVERAL    CONDITIONS    THAT    CAUSE    PARALYSES 

OF  SPINAL  ORIGIN. 

The  causes  of  Spinal  Paralyses  are  primarily  divisible  into  two 
great  classes. 

The  spinal  cord  may  be  compressed  or  inraded  by  morbid  con- 
ditions operating  upon  it  from  without  (extrinsic  causes), 
or  it  may  be  the  seat  of  pathological  conditions  starting  within  its 
own  structure  (intrinsic  causes}. 

The  following  causes  of  spinal  paralyses  may  be  ranged,  there- 
forCi  under  these  two  categories  respectively  : — 

CAUSES    OF    SPINAL    PABALTBSS. 


A.  Extrinsic. 

B.  Intrinsic. 

(Extra-Medullary). 

(Intra-Medullary). 

1. 

Traumatisms. 

7.  Haemorrhage. 

2. 

Scrofulous  caries  of  the  Ver- 

8.  Embolism. 

tebrsQ. 

9.  Thrombosis. 

3. 

Cancer  and  other  affections  of 

10.  Myelitis. 

the  Vertebrae. 

11.  Primary  scleroses. 

4. 

Tumours  of  the  Spinal  Men- 

12. Tumours  in  the  Spinal  Cord. 

inges. 

18.  Atrophy  with   Degeneration 

6. 

Chronic  infiammation  of   the 
Meninges  (pachymeningitis). 

of  Ganglion  cells. 

6. 

Hnmorrhage  into  or  upon  the 
MeniBges, 

NN 
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A.     EXTRINSIC    CAUSES. 

1.  TRAUMATISMS. 

Stabs  or  ballet  wounds  are  particularly  apt  to  involve 
limited  regious  and  parts  of  the  apinal  cord. 

Fracture  with  dislocation  ofsonie  of  thcver- 
tebrffi  (as  results  of  severe  falls  or  other  mecbanical  violence) 
occasionally  causes  paraplegia,  owing  to  pressare  upon  or  actual 
crushing  of  the  spinal  cord.  This  is  most  apt  to  occur  in  the  cervical 
region  ;  to  a  less  extent,  the  dorsal  and  lumbar  regions  arc,  however, 
liable  to  similar  accidenta. 

2.  SCBOFUI/OUS  CAEIES  OF  THE  VERTEBRiE. 

This  may  exiist  iu  either  region,  and  may  or  may  not  be  associated 
with  angular  curvature  in  the  corresponding  portion  of 
the  spine  ;  such  association  is  however  most  common  in  the  dorsal 
region.  The  paraplegia,  or  other  result  of  interforence  with  the 
functions  of  the  cord,  at  times  met  with  in  this  malady  (Pott'e 
disease)  is  not  due  to  its  compression  by  diseased  hone,  but  rather 
to  irritation  and  subsequent  compression  of  the  cord  by  inflammatory 
thickenings  of  the  dura  mater  or  actual  scrofulous  growths 
therein  (4,  b),  i 

3.  CANCER  Am)  OTHER  AFFECTIONS  OF  THE  VERTEBRiE. 

Cancer  may  occur  either  as  a  primary  or  as  a  secondary  affection. 
Such  a  new  growth  may  infiltrate  the  dura  mater  or  not ;  and,  as  it 
grows,  it  may  at  first  irritate  and  subsequently  compress  the  spinal 
cord. 

Other  diseases  of  the  spine  are  rare  as  causes  of  disease  of  the 
spinal  cord;  still,  occasionally,  enchondromatous  growths, 
syphilitic  hyperostoses,  or  rheumatoid  arthritis 
affecting  tlie  vertebrae  may  give  rise  to  some  compression  of  the 
spinal  cord.  Very  rarely,  also,  aneurysmal  erosion  of  vertebra;  may 
go  60  far  as  subsequently  to  permit  of  pressure  upon  the  cord,  and 
possibly  also  the  aneurysm  of  the  aorta  may  burst  into  the  epiaal 
canal. 

4.  NEW  QE0WTH3  IN  THE  SPINAL  MENINGES. 
These  may  be  of  various  kinds,  and  under  this  bead  we  may  also 
include  snch  cancerous  or  Barcomatous  growths  aa   originate   in    the 
fibro-adipose  tissue  just  outside  the  dura  mater,  as  well  as  hydatid 
cysts  likewise  occasionally  occurring  in  this  situation. 
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(a).  Cancer.— Cancer  occurs  in  the  spinal  monlnges  most  fre- 
qncntl/  as  an  e?ctensioD  from  a  prerioos  c&nceroas  groirth  in  one 
of  tbo  adjacent  rertobra^  rather  than  as  a  primary  affection.  The 
space  within  the  spinal  canal  boing  so  very  limited,  such  a  growth 
soon  begins  to  press  injuriously  upon  nerre  roots  and  upon  the  spinal 
cord  itself;  and  thus  adds  to  the  symptoms  that  may  hare  been  pro- 
duced by  the  cancer  of  the  vertcbne  alone. 

(b).  Scrofulous  Orowthi. — Tliesc  mosses  are  met  with  principally  in 
cases  uf  scrofulous  disease  of  the  spinal  column  (Pott's  disease),  and 
especially  where  angular  curvature  is  produced,  though  they  are  not 
confined  to  these  more  severe  forms  of  vertebral  caries.  Growths 
with  a  tendency  to  speedy  caseation,  are,  in  such  cases,  apt  to  extend 
from  the  vertebrie  so  as  to  infiltrate  the  dura  mater,  and  then  produce 
fungating  excrescences  on  its  inner  surface.  Such  growths  may  often- 
times be  classed,  jnst  as  appropriately,  under  the  head  of  'spinal 
pachymeningitis.' 

HniuU  isolated  scrofulous  tumours,  or  typical  tubercular  growths, 
may  also  be  met  with  (though  more  rarely  than  in  the  cerebrum) 
springing  from  the  spinal  pia  mater^  and  more  or  less  imbedding 
themselves  in  the  substance  of  the  spinal  cord. 

(c).  Sypliilomata.— Syphilitic  growths  are  also  decidedly  less  fre- 
quent in  councction  with  the  spinal  than  with  the  cerebral  meninges. 
Small  gummatous  growths  may,  however,  spring  from  tho  spinal 
dura  mater  or  from  the  pia  mater.  At  other  times,  instead  of  well- 
defined  tumours  there  may  be  Uiickenings  of  the  membranes  in  some 
part  of  their  extent,  and  adhesions  between  one  another,  or  of  the  pia 
to  the  surface  of  the  cord,  by  means  of  opaque,  ycllowisb-white 
gummatous  ntaterial. 

(d).  Sarcomata.— Sarcomatous  tumours  of  all  kinds  may  bo  met 
with  in  connection  with  the  spinal  meninges,  springing  occasionally 
from  the  dura  mater,  but  more  commonly  from  the  pia  mater. 

Instead  of  being  distinctly  circumscribed,  such  growths  may  exist 
in  the  form  of  difTusc  infiltrations,  invading  the  pm  mater  all  round 
the  cord  for  a  variable  extent.  In  one  remarkable  case  I  met  with  a 
growth  of  this  kind  involving  the  pia  mater  throughout  tho  whole 
extent  of  the  cord.  The  layer  of  new  growth  was  rather  thicker  on 
the  lateral  and  posterior  aspects  of  the  cord  than  elsewhere ;  here,  in 
some  places,  it  was  as  much  as  one  third  of  an  inch  in  thickness,  and 
the  cord  beneath  was  notably  compressed. 

(e).  ICyxomata. — Myxomata   are  encountered  occasionally  in  the 
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form  of  small  circumscribed  tumoors,  Bpringing  mostly  from  the  pift 
mater.  I  have  seen  one  about  the  size  of  an  almond,  sitnated  on  and 
greatly  c»jmpressing  the  posterior  columns  of  the  cord. 

The  other  fonns  of  new  growth  met  with  in  connection  with  the 
meniDgea  are  either  so  smallf  or  so  rare,  as  to  be  scarcely  worthy  of 
mention  here. 

(f).  Hydatids.— Hydatids  are  occasionally  found  in  connection  with 
the  spinal  meninges  —especially  where  they  also  exist  in  other  parts 
of  the  body.  Hydatid  cysts  may  be  found  within  the  dura  mater, 
but  they  are  more  frequently  encountered  outside  this  membrane,  in 
tlie  cellulo-adipose  tissue  between  it  and  the  vertebral  canal.  They 
sometimes  give  rise  to  large  swellings  in  this  situation. 


5.  CHRONIC  IKFLAMMATION   OF  THE  MENINGES  (PACHY- 
MENINOmSX 

In  the  case  of  the  cerebral  meninges,  iuBammntion  as  a  result  of 
traumatic  injuries  is  more  common  than  as  a  phenomenon  secondary 
to  disease  of  the  bone  or  of  the  scalp.  The  proportional  frequency 
of  such  modes  of  causation  is,  however,  somewhat  reversed  in  the  cas9 
of  the  spinal  meninges  ;  partly  becanae  the  head  is  more  liable  than 
the  spine  to  suffer  from  direct  injuries,  and  partly  because  disease  of 
the  spine  and  adjacent  parts  occurs  with  considerable  frequency  in 
such  a  manner  as  to  be  capable  of  exciting  a  secondary  inflammation 
of  the  spinal  meninges. 

Chronic  inflammatory  conditions  of  the  spinal  dura  mater  are  the 
changes  belonging  to  this  class  which,  by  far  the  most  frequently,  lead 
on  to  the  production  of  paralyses  of  spinal  origin. 

In  8  p  i  n  a  1  pachymeningitis  the  dura  mater  itself  is  thickened 
and  more  raacnlnr  than  natural,  this  being  seen  more  especially  on  it« 
outer  surface.  Such  inflammation  may  be  either  limited  to  the  region 
of  two  or  three  vertebra?,  or  it  may  affect  more  or  less  the  whole 
length  of  the  spinal  membrane.  The  most  common  form  of  spiaal 
jtachynieningitis  is  that  occurring  in  association  with  scrofaloQi 
disease  of  the  vertebra;  which  not  nnfrequently  acta  as  a  cnuse 
paralysis.  This  form  of  scrofulous  inflammation  or  new  growth  in 
the  spinfil  dura  mater  has  already  been  referred  to  (p.  547). 

Another  more  idiopathic,  and  also  more  chronic,  form  of  pachy- 
meningitis is  that  which  has  been  observed  by  Charcot  and  others,  as 
involving  principally  the  inner  layers  of  the  dura  mater  in  the  cervical 
region.     In  this  condition,  which  is  described  by  the  author  «boTl 
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named  aa  'liypertrophic  cervical  pachjmeuingitis,'  there 
seems  to  be  a  considerable  hyperplasia  of  tissae  elements  in  the  inner 
layers  of  the  dura  mater,  which  are  apt  to  derelo])  into  an  overgrowth 
of  almost  cicatricial  hardness,  frequently  made  up  of  concentric 
luminoe.  The  dura  mater  in  snch  cases  often  becomes  adherent  to  the 
arachnoid  and  pia  mater,  these  membranes  becomiog  themtielves  also 
more  or  less  thickened.  In  the  latter  cases  more  especially,  not 
only  are  the  spinal  r»erve  roots  greatly  damaged,  but  the  spiual  cord  is 
itself  more  or  less  compressed  and  softened,  so  Uiat  distinct  paralytic 
symptoms,  with  muscular  atrophy  is  apt  to  be  produced.  The 
thickening  of  the  dura  mater  seems  to  begin  anteriorly,  und  it  is 
here,  in  the  cervical  region,  that  the  membrane  is  naturally  most 
closely  connected  by  fibrous  tissue  to  the  posterior  common  ligament. 
I  liave  albo  seen  a  cancerous  thickening  of  the  dura  mater  in  this 
situation  produce  a  'cervical  paraplegia'  which  proved  fatal  in 
the  course  of  a  few  months. 


I 


6.    EfMOBBHAGE  IKTO  OR  UPON  TH£  SPINAL  lOlNINGES. 

Etiusiiins  of  bluod  npon,  between,  or  beneath  the  spinal  mtningcs 
are  altogether  rare  events,  contrasting  notably  in  this  respect  with  tlie 
comparative  frequency  of  parallel  conditions  on  the  aide  of  the  cerebral 
meninges. 

Fluid  blood,  or  blood  clot,  may  exist  in  relation  with  the  spinal 
meninges  in  three  diSTcrent  situations. 

The  most  frequent  site  of  such  hwuiorrhages  is  (1)  on  tsi  d  e  the 
dura  mater,  between  it  and  the  vertebral  arches.  Ilere  large  clots 
are  sometimes  found,  wholly,  or,  more  frequently,  in  part,  surrounding 
the  dura  mater  in  the  region  in  which  the  hsmorrhagc  has  occurred. 
Where  the  efifusioa  is  large,  the  oord  itself  may  be  distinctly  com- 
pressed ;  but  even  small  rflTusions  may  produce  some  amount  of  com- 
pression of  nerve-roots. 

Buch  haemorrhages  ore  dttermiued,  perhaps,  most  frequently  by 
UUs  or  blows  upon  the  spine. 

filood  may  also,  but  more  rarely ,  be  eiTused  (2)inaidethedura 
mater,  between  it  and  the  arachnoid.  This  kind  of  hsmorrhage 
does  not  often  produce  definite  spinal  symptoms,  since  it  occurs  moht 
frequently  as  a  mere  sequence  o(  a  similar  hemorrhage  taking  place 
itito  the  cerebral  meninges — the  blood  simply  gravitating  into  the 
fipinal  canal. 

In  oases  of  tpinal  pachymeningitis,  however,  where  the  internal  sur- 
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face  of  the  darn  mater  is  mnch  more  vascalar  than  natural,  a  bleeding- 
may  occur  iu  this  situation.  Again,  the  opening  of  a  thoracic  or 
abdominal  anenrysm  may  occasionally  take  place  iuto  the  spinal  canal, 
and  thus  produce  a  sudden  and  grave  compression  of  the  cord  by 
blood  pourvd  out  between  these  two  membranes. 

Much  smaller  extrarasations  are  also  occasionally  met  with  (3) 
bencnth  the  spinal  pia  mater,  over  areas  perhnps  small  in 
extent  longitudinally,  but  more  or  less  completely  embracing  the  cord 
in  one  or  more  regions.  The  cord  or  nerve-roots  may,  however,  be 
decidedly  compressed  by  such  haemorrhages,  even  when  ihcy  are  small 
in  amount,  owing  to  the  narrowness  of  the  space  into  which  thcefifusion 
takes  place. 

In  some  of  the  cases  of  bleeding  in  this  situation,  the  hemorrhage 
seems  to  have  been  induced  during  violent  straining  efforts,  such  as 
may  he  pnt  forth,  for  instance,  during  the  lifting  of  hc&vy  weights. 

Andral  records  a  case  of  this  kind,  and  I  have  also  seen  two  or 
three. 

The  foregoing  groups  of  causes  of  discasu  of  the  spinal  cord,  give 
rifle  to  sets  of  symptoms  having  a  generic  resemblance^  becaoso  in  each 
case  compression  acts  upon  the  cord,  or  upon  the 
apinnl  routs  and  cord,  from  without,  in  one  or  other 
direction. 


B— 1  NTRINSIC    CAUSES. 

7.    RSKOBRHAGE. 

Haemorrhage  occurs  with  extreme  rarity  in  the  substance  of  spina] 
cord.  This  is  due,  in  the  main,  to  the  finuer  texture  of  the  cord  as 
compared  with  the  brain,  and  to  the  greater  abundance  of  supporting 
connective  tissue  around  its  blood-ressels.  When  hemorrhage,  of 
idiopathic  origin,  does  take  place  into  the  spinal  cord,  it  almost  invari- 
ably oocurs  in  the  softest  portion  of  the  organ,  namely,  its  central  core 
of  grey  matter— and  in  this  region  it  may  extend  for  some  distance 
upwanis  and  downwards. 

As  a  result  of  falls  or  blows,  also,  hmmorrhage  into  the  substance  of 
the  cord  is  a  rare  event;  still,  under  these  conditions,  it  occurs  occa- 
sionally — mostly  in  association  with  laceration  of  the  substance  of  iho 
cord.  Of  this  latter  kind  of  lesion,  resulting  from  a  fall  from  a  height 
of  about  25  feet,  the  writer  has  recorded  a  remarkable  instance  ('  Med.- 
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Chirurg.  Trans,/  1867)  in  which,  altliough  the  cord  was  lacerated, 
iliere  was  no  external  wound  and  uo  fracture  or  dislocation  of 
TertebrBB, 

8.    EMBOLISU. 

Embolism  occurs  with  great  rarity  iu  the  spinal  cord,  and  is  still 
more  seldom  recognized  when  it  does  occur.  This  is  duo  to  the  fact 
of  the  small  size  of  the  arteries  of  the  cord — the  absence  among  them 
of  any  large  trunk,  like  the  middle  cerebral,  coming  of!  more  or  less 
directly  from  one  of  tlie  great  vesucls  arising  from  the  arcli  of  the  aorta. 
Emboli  reach  the  brain  much  morernrely  by  way  of  tlie  vertcbrals  than 
by  way  of  the  carotids ;  and  the  principal  arteries  of  the  spinal  cord 
are  either  direct  oCfAeta  from  the  vertebral  (anterior  spinal),  or  in- 
direct branches  from  the  same  (posterior  spinal).  Apart  from  these 
vcsdcls,  the  blood-supply  of  the  cord  comes  from  smaller  twigs  (still 
less  likely  to  convey  embolic  particles),  derived  principally  from  the 
intercostal  and  lumbar  arteries. 

Embolism  is,  tbtM-i-fi)ri',  not  to  be  considered  as  one  of  the  causes  of 
paralyses  of  spinal  origin. 

9.    THROMBOSIS. 

Thrombosis  is  capable  v(  occurring  in  dir^eosed  spinal  arteries  ,  as 
well  as  in  those  of  othor  parts  of  tlic  body.  The  condition  of  the 
artvriol  supply  of  the  spinal  cord,  imleed,  to  which  Moxon  has  called 
]iArticiilar  attention  (p.  498).  would  s^ui  greatly  to  favour  such  a 
process,  Subsetjuent  observoti-ins  tnny  perhaps  sliow  tiint  degenera- 
tive changes  or  endarteritis  are  particularly  commou  in  tUt}  spinal 
arteries,  so  that  the  occurrence  of  thrombosis  in  them  would  thereby 
be  rendered  nil  the  more  easy  and  likely  to  occur. 

Thrombosis  may  also  take  place  in  the  peculiarly  tortuous  network 
of  veins  which  surrounds  the  spinal  cord  on  all  ^ides — perhaps  even 
with  more  facility  than  in  the  veins  of  other  part* — when  general  and 
other  local  conditions  faronr  its  occurrence.  Ollivier  called  attention 
to  the  probably  natural  slowness  of  the  blood-current  throngit  the 
spinal  veins,  and  to  the  multiplicity  of  causes  which,  owing  to  their 
inlluence  upon  respiration  and  cardiac  action,  t«ud  still  further  to  re> 
tard  it — such  as  violent  emotions  or  efforts,  and  those  diseases  which 
greatly  interfere  with  respiration,  or  with  the  force  and  regularity  of 
the  heart's  action.  He  adds  that  he  has  often  seen  in  elderiy  persons 
fibrinous  clots  filling  the  veins  of  the  cord  as  well  as  those  which 
accompany  its  nerve-roots. 
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ThuB  one  of  tbe  Gommon  causes  of  ordinary  d  egeii  erative  or 
ischtcmic  Boftening  as  it  occurs  in  iheeucopbalou,  is  uudoubtedljr 
operative  in  the  cord,  and  T  must,  therefore,  express  my  strong  dis- 
sent from  the  Etatcment  made  by  Charcot  ('  Localisation,'  p.  41)  to 
the  effect  that  •'  softening  secondary  to  arterial  obstruction,  whether 
it  be  due  to  thrombosis  or  to  embolism,  are  almost  nnknown  acci- 
dents in  tJie  spinal  cord.** 

White  softening  of  the  spinal  cord  is  rcry  common ;  often  Impli- 
cating its  whole  transverse  area  for  a  variable  extent.  It  dlflfers  in  no 
respect  in  its  naked-eye  or  microscopical  appearances  from  the  process 
M  it  is  met  with  in  the  oncephalon.  It  is  altogether  unreasonable  to 
assume,  in  accordance  with  current  nomenclature,  that  tliis  condition 
is  mostly  a  result  of  inHanmiation  and  therefore  to  be  spoken  of  as  a 
myel  itis,  when  pathologists  generally  hare  agreed  that  the  similar 
process  in  tlte  cerebrum  and  cerebellum  is  mostly  of  degenerative 
origin. 

30.  MYELITIS. 
Thewriteris  far  from  denying  that  a  primary  inflammation 
may  involve  areas  of  the  cord,  and  entail  '  softening  '  of  its  substance. 
He  believes,  however,  that '  acute  myelitis  '  is  far  more  likely  to  occur 
as  a  secondary  process,  in  connection  with  pressure  upon,  and  conse- 
quent irritation  of,  some  part  of  the  cord  encroached  upon  by  fructurt's 
and  dislocations  of  the  vertebrae,  or  when  otherwise  wonnded  ;  also  as 
an  occasional  sequela  eilhej^tf  scrofulous  pachymeningitis,  or  of  tlio 
direct  pressure  made  upon  tiio  cord  by  some  meningeal  tumour,  or  uf 
hfflraorrhage  into  its  substance.  Yet  he  is  far  from  believing  that  all 
the  secondary  softenings  met  with  in  the  spinal  cord  are  necestarilj  of 
inflammatory  origin.  Many  of  these,  also,  are  due  to  degeueratire 
rather  ihnn  to  inflammatory  processes. 

Processes  of  degenerative  '  softening '  are  mostly  brought  about 
quickly,  and  they  would,  in  the  main,  correspond  with  what  is  com- 
monly spoken  of  as  '  acute  myelitis.*  As  for  •  chronic  myelitis  '  (in 
the  commonly  understood  sense  of  chronic  'softening)  the  writer  be- 
lieves that  no  such  disease  should  be  any  longer  described.  Many 
*  softenings  '  are,  in  a  certain  sense,  chronic,  as,  though  they  may  be 
more  or  less  abrupt  in  their  onset,  they  tend  to  last  long,  ratlier  than 
to  kill  quickly.  Again,  other  maladies  which  the  older  physicians 
would  have  ascribed  to  ' chronic  myelitis  '  or  'chronic  softening,' are 
now  known  to  partake  more  of  the  nature  of  chronic  iaduratious,  and 
to  have  as  their  bases  processes  of  sclerosis. 
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U.  FRIMABT  SCLEROSES. 
Processes  of  sclerosis  are  extrfmolv  contmon  in  the  spinal  cord.  In 
nature  they  ore  over-growths  of  the  connective  tissue  of  this  organ, 
Alt/>gother  similar  to  those  occnrring  in  other  organs  uiid  tissues,  under 
the  name  of  *  fibroid  suhstitutions '  or  '  non-iiiHiinimatory  hyper- 
plasias of  connective  tissue.'  Yet  here,  again,  certain  pathologists 
would  have  us  sec  results  of  inflammation ,  and  they  accordingly  speak 
of  such  changes  as  examples  of  *  chronic  myelitis.* 

Sclerosis  occurs  under  various  forms,  and  constitutes  the  basis  of 
several  distinct  diseases,  which  arc,  in  all  cases,  gradual  and  more  or 
less  slow  in  their  onset,  as  well  as  in  tlirir  progress.  It  may  occur  (a) 
as  a  iUffau  general  orergrowth  (after  the  manner  of  a  cirrhosis  in  other 
organs)  ;  (6)  in  the  form  of  Art»c/x  limited  to  particular  columns  of  the 
ird  (especially  the  posterior  and  the  lateral);  or  (c)  in  an  in*uter 
manner,  so  as  to  form  isK-ts  of  scleroHis  ttcatlercd  altogether  irregu- 

tlarly  through  tlie  cord  nt  difierent  levels,  as  in  '  disseminated  scle- 
rosis.' 
Tissue-changes  more  or  less  ollied  to  tlicse  in  llieir  results  or  later 
6ta;;es,  though  tliey  have  a  peculiar  history  and  course  of  their  own 
jit  the  commencement,  ore  met  with  in  the  'secondary  degenerations,' 
already  described  as  occurring  in  certain  regions  of  the  cord  as  a  result 
cither  of  some  previous  damage  or  injury  to  the  organ  itself,  or  as  a 
sequence  of  brain-disease  (pp.  197,  513). 

These  'secondary  drgenerations  *  illustrate  facts  originally  made 
known  by  Waller,  but  which  were  confirmed  and  extended  by  Philli- 
Inpeaax  and  Valpian,  to  the  eflfect  that  when  nerve-fibres  are  severed 
^^irom  their  connections  with  ganglion-cells  situated  at  one  or  other 
extremity,  the  white  substance  of  Schwann  gradually  breaks  up  in  the 
course  of  from  seven  to  fourteen  days,  and  undergoes  n  process  of  fatty 
degeneration,  by  which  it  is  ultimately  resolved  into  a  multitude  of 
mere  molecules  and  fat  particles.  At  the  same  time  the  neuroglia 
between  the  nerve-fibres  begins  to  overgrow  and  thus  leads  on  to  the 
sclerosis  which  ultimately  bt*comes  established. 

The  white  columns  of  the  cord  are,  as  is  well  known,  composed  of 
great  aggregations  of  nerve-fibres  bound  tOL'ether  by  neuroglia,  and 

•running,  for  the  most  part,  parallel  with  one  another,  so  Uiat  when  one 
of  these  columns  is  cut  across,  or  when  the  continuity  of  its  fibres  is 
completely  interrupted  by  some  severe  lesion  occurring  in  their  midst, 
a  process  of  'si-condary  degeneration'  manifests  itself  simultaneously 
in  all  the  fibres  thus  damaged  ;  and  the  united  result  appears  as  a 
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band-like  tract  of  dcgcnerntion,  running  upwards  or  downwards  in  the 
particular  column  of  the  conl  affected, 

These  tracts  of  degeneration  have  been  already  fully  described.  Of 
ihemselves,  they  are  rarely  causes  of  morbid  symptoms; 
any  symptoms  with  which  they  are  associated  are  due  rather  to  the 
antecedent  conditiuns  which  can^e  the  degeueratLOns. 

Occasionally,  however,  the  process  of  sclerosis,  constituting  part  of 
the  pathological  clianges  comprised  in  a  tract  of  secondary  degenera- 
tion, extends  beyond  the  conJines  of  such  tract,  so  as  to  involve  tlie 
contignons  grey  matter  of  the  anterior  comu.  The  result  of  this  is, 
the  production  of  a  further  pathological  change,  viz.,  atrophy  in  tho 
muscles  in  rolntion  with  the  damaged  anterior  conm  (p.  232). 

Such  hyperplasias  of  connective  tissue  in  tracts  of  secondary  de- 
generation are  sometimes  regarded  as  inflammatory  in  nature,  so  that 
the  whole  change  has  been  spoken  of  by  some  writers  as  a  'chronic 
myelitis.'  As  previously  indicated  (p.  201)  there  is,  in  my  opinion, 
little  justification  for  such  a  view. 

12.     TUMOURS    IN    THE    SPINAL    CORD. 

New  growths  in  the  snbstance  of  the  spinal  cord  itself  are  not  rery 
common,  nor,  on  account  of  tLc  limitations  of  space  within  the  spinul 
canal,  do  they  ever  attain  a  very  large  size.  For  this  situation  a 
growth  equalling  a  hnzol-nnt  in  hulk  may  be  esteemed  large.  In  re- 
gard to  the  nature  of  the  growth,  this  is  a  matter  of  almost  purely 
pathological  interest,  since  the  clinical  signs  and  symptoms  which  a 
growth  in  tho  spinal  cord  is  capable  of  causing  would  not  vary  with 
its  nature,  but  would  be  wholly  dependent  upon  its  sitaarion  and  its 
rate  and  manner  of  increase. 

Cancer  ooours  within  the  spinal  cord  almost  solely  as  a  secondary 
extension  from  a  similar  growth  pre-existing  in  the  dura  mater  or  in 
the  vertebrie,  or  possibly  in  more  distant  parte.  In  altogether  excep- 
tional cDeos  it  may  oocur  primarily  in  the  ^pi^al  cord. 

Qliomata,  sarcomata,  and  myzomata  may  also  occasionally  be  met 
with,  either  in  pare  or  in  hlended  types. 

Tubercolar  or  scrofnloTiB  nodules  are  also  apt  to  occur,  either  alono 
or  in  conihiiiation  with  a  tnbercnlnr  nieningilia. 

Syphilitic  gnmmata  may  likewise  be  found  in  thesobstonce  of  the 
cord,  Ihongh  tiieir  i>resence  in  this  situation  is  not  so  frequent  as  it  i» 
in  association  witli  the  spinal  meninges. 
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13.    ATROPHY  WITH  DEGElfERATIOK  OF  QAHaLIOK-CELLS. 

Atropbj  wilii  degeneration  of  ganglion- cells  is  apt  to  occur  as  a 
secondary  process,  with  extreme  frequencj,  in  any  portions  of  the  grey 
matter  of  the  cord  that  huppcu  to  be  more  or  less  implicated  by  other 
contiguoas  pathological  changes. 

But  in  two  or  three  distinct  diseases  the  ganglion-cells  of  the  ftn- 
tenor  comua,  in  diflfcrent  parts  of  the  cord,  are  prono  to  bo  suddenly 
orertaken  by  an  etiologically  obscure  and  altogether  inexplicable 
failure  of  nutrition,  which  s}>cedily  entails  an  atrophy  of  the  paillcular 
cells  affected.  This,  for  instance,  occurs  as  the  anatomical  basis  of 
'  acute  spinal  paralysis,'  both  as  it  presents  itself  in  children  and 
(though  more  rarely)  in  adults  ;  it  is  met  with  also  in  '  chronic  spinal 
paralysis/  In  these  diseases  whole  groups  of  contiguoas  and  func- 
tionally-related cells  are  affected  simultaneously,  and,  as  the  atrophy 
progresses,  there  is  generally  evidence  of  a  secondary  overgrowth  of 
the  uenroglia  surrounding  such  nerve-cells  in  the  anterior  comua. 

Of  late  some  more  evidence  has  been  forthcoming  to  show  that  this 
process  may  be,  at  first,  inHammatory  in  type,  so  that  the  terms 
'  comuol  myelitis  '  or  *  anterior  polio-myelitis/ which  have  also  been 
applied  to  these  affections,  are  more  in  accordance  with  known  facts 
than  was  fonnerly  the  case.  Still,  it  may  bo  said  that  inllanimation 
does  not  usually  limit  itself  to  individual  tissue-elements,  and  the 
slight  overgrowth  of  the  contiguous  neuroglia  may  well  be  a  secondary 
pie  byperplasic  process.  This  latter  process  is,  indeed,  less  evident 
liero,  as  in  '  progressive  muscular  atrophy,'  the  initial  and  mysterious 
atrophy  of  individual  gangtion-cclla  occurs  more  slowly  and  more 
sparsely.  In  this  affection  we  have  cells,  here  and  there,  in  particular 
groups,  undergoing  the  atrophic  process,  leaving  others  around  them, 
for  a  time,  as  healthy  ss  ever.  Yet,  as  the  disease  progresses,  tlie 
ranks  of  the  healthy  cells  become  gradually  thinned  in  an  altogether 
irregular  manner  ;  and  this  atrophy  of  uerve-cells,  as  it  occurs, 
speedily  entails,  for  reasons  that  have  been  already  set  forth  (p.  234), 
a  corresponding  atrophy  of  functionally-related  muscular  fibres. 
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PATHOLOGICAL     DIAGNOSIS. 

CLINICAL  INDICATIONS  FAVOURING  THE  EXISTENCE 
OF  TUIS  OR  TUAT  CAUSATIVE  CONDITION. 

The  patbologicfti  diftguosis  iu  any  given  case  of  spinal  disease  is  de- 
pendent upon  its  apparent  mode  of  causation  ;  upon  tlie  mode  (and, 
tlierefore,  the  rapidity)  of  the  development  of  the  disease;  and  npoiki 
the  actual  nature  of  the  fiymptoms  by  which  it  is  characterized.  We 
bare  also  to  take  into  consideration  the  patient's  previous  and  family 
history,  as  vrell  as  the  present  pathological  condition,  so  far  as  this 
can  be  ascertained,  of  Kome  of  Lis  principal  tissues  and  organs. 

The  pathological  diagnosis  in  the  case  of  paralyses  of  spinal  origin 
depends,  therefore,  upon  the  same  kinds  of  facts  as  were  found  to  he 
of  uiaxiniiim  importance  for  arriving  at  a  pathological  diagnosis  iu  the 
case  of  paralyses  of  encephalic  origin.  It  will  be  found,  however,  as 
already  indicated  (p.  6),  that  the  problems  of  regional  and  patholo- 
gical diagnosis  are  rather  more  closely  interwoven  in  the  case  ofi 
spinal  diseases  than  they  are  in  the  majority  of  cases  of  encephalic 
disease,  and  tliis  renders  a  different  mode  of  treatment  desirable  iu 
dealing  with  the  present  part  of  our  subject  (p.  559). 

The  first  and  most  generally  useful  classiBcatory  distinction  aToil- 
able  in  the  cnse  of  the  pathological  causes  of  spinal  paralyses,  is  that 
based  upon  the  rapidity  of  their  operation  or  development.  Some  of 
the  cauBCs  operate  suddenly  or  abruptly;  some  cause  acntaci 
diseases,  such  as  develop  in  a  few  hours,  or  at  most  in  the  course  of  a 
few  days;  some  cause  sub-acute  diseases,  whicli  develop  within  a 
few  weeks  ;  others  cause  chronic  diseases,  developing  in  the  conrse 
of  a  few  mouths  ;  and  others  still  v  e  ry  chron  ic  diseases,  in  which 
the  time  needed  fur  thetr  establishment  amounts  to  periods  of  six 
months  or  more. 
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THl'sc  are,  of  coarse,  rough  arbitrary  distinctions,  and  if,  for  prac- 
tical purposes,  we  attempt  to  tabulate  the  different  causes  of  spinal  para* 
lyses  after  sach  a  fashion,  such  a  classification  must  only  be  taken  for 
what  it  ie  worth — viz..  as  a  first  rough  grouping  of  spinal  diseases,  with 
the  view  of  giring  the  student  some  notions  as  to  the  average  com- 
parative rapidity  with  which  the  several  causes  come  into  operation. 
It  mnst  clearly  be  understood,  however,  that  exceptions  to  snch  a 
classification  are  to  be  met  with,  not  unfrequently,  and  in  the  follow- 
ing table  those  pathological  conditions  which  are  more  rariable  in  the 
rapidity  of  their  evolution  and  which  would,  therefore,  bo  apt  to  range 
themselves  sometimes  under  one  and  sometimes  under  another  cate- 
goiy,  have  this  variability  indicated  by  being  placed  between,  rather 
than  immediately  under,  either  of  the  corresponding  headings. 


TABLE    I. 

Bel&tiTO  Rapidity  of  Action  of  the  Several  OonditiooB  which  Oaoae 
ForalyBes  of  Spinal  Origin. 


Abrupt. 

(Mlnutef.) 
Trmuiuatlffou. 

XenlnffOAl    Urn- 
iDorrnASe&. 

Intrm-ntfrdullwy 
Hwnorrbigw. 

iKifaaralJi    of 
iUiaibw  SireU- 
log. 


AcmiM. 
(Hoara    or 

Thrombotic 
Soften  fng. 

Uyelitit 
(Acute  Oomuol). 


3u&-aeuie, 

(Weeks.) 

M7«1llii 
(Bub-Acut«  Cor- 
nuAl). 


Cknmie, 

(UoDtht.) 

Cancer  of  Ver- 
tebrw.  etc. 


Very  Chnmie. 

(H»lf-je»r«.) 

Belt 


Vert«braJ  OuHm 
(FKcbymeaio  giUa  >. 


Oarvlcal  Fioliyineniaftitii. 

Tumounof  Bpliuil  Meolngea. 

Tumours  In  Sptiuil  Cord. 

Atropblo  DegeoenkUoa  of 
OangUou-oetli, 


It  would  serre  no  nscfnl  purpose  to  follow  np  here,  by  farther 
analysis,  the  more  detailed  indications  testifying  to  the  existence  of 
this  or  that  pathological  condition,  as  was  done  when  treating  of  the 
different  causes  of  paralyses  of  encephalic  origin. 

The  snbjects  are,  in  the  two  cases,  so  different  as  to  make  a 
different  treatment  essential.  The  spinal  cord  is  not  like  the 
encephalon,  or,  certainly,  not  to  anything  like  the  same  extent,  a  con- 
geries of  extremely  diflerent  parts,  from  the  point  of  view  of  function. 
In  many  respects^  too,  our  knowledge  of  spinal  diseases  is  distinctly 
in  advance  of  our  knowledge  of  encephalic  disease. 

It  is  becanse  of  our  commonly  more  complete  power  of  regional 
diagnosis  in  diseases  of  tlio  spinal  cord,  and  becanse  the  regional 
diagnosis  (especially  as  regards  the  longilndinal  level  of  the  cord 
involved)  obtrudes  itself  at  once  upon  our  notice,  that  we  have  dealt 
with  the  problems  involved  in  a  regional  diagnosis  before  considering 
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those  facts  which  are  more  immediately  related  to  the  pathological 
diagnosis. 

Farther,  the  extremely  close  interweaTing  of  the  problems  concern- 
ing regional  diagnosis  with  those  related  to  the  pathological  diag- 
nosis, makes  it  desirable  not  to  pnrsae  the  latter  in  any  detail  alone — 
bnt  rather  to  deal  now  with  the  two  sets  of  problems  conjointly,  and 
to  endeavonr  to  indicate,  therefore,  the  points  to  be  considered  in  the 
di£ferential  diagnosis  of  the  several  Diseases  of  the  Spinal  Cord. 
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COMBINED  REGIONAL  AND  PATHOLOGICAL 
DIAGNOSIS. 

SYNTHESIS  OF  DATA  BEARING  UPON  THE  REGIONAL 
AND  PATHOLOGICAL  DIAGNOSIS.  AS  PRACTISED 
IN  THE  ACTUAL  DIAGNOSIS  OF  THE  SEVERAL 
DISEASES  OF  THE  SPINAL  CORD  PRODUCTIVE  OP 
PARALYSIS. 

"We  mast  now  gather  up  and  combine  the  datA  preTiously  set 
forth,  in  order  to  show  how  the  different  diseases  of  the  spinal  cord 
«re  to  be  distinguished  from  one  another. 

In  any  case  of  doubt,  the  student  is  advised  first  of  all  to  consult 
Table  I.,  in  which  the  several  pathological  causes  are  ranged  in  the 
approximate  order  of  their  acuteness  or  cbronicitj.  This  may  senre 
as  a  kind  of  preliminary  index  from  which  the  first  cine  may  be 
obtained,  before  resorting  to  the  other  diiTerential  tables  now  about 
to  be  given. 

TIic  first  of  these  tables  to  which  reference  must  be  made  (Table  IL) 
is  a  general  classified  enumeration  of  the  several  spinal  diseases  with 
which  we  are  concerned  as  prwluccrs  uf  paralysis. 

Only  a  few  words  of  explanation  are  needed  in  order  that  the 
stndent  may  understand  two  of  the  classificatory  tenns  employed. 
The  term  'systemic  lesion/  introduced  by  Vulpian,  is  now 
commonly  adopted  as  a  designation  of  thoae  intra-medullary  lesions 
which  arc  strictly  limited  to  one  set  of  homologous  parts  in  the 
spinal  cord;  that  is,  to  one  anatomical  system  of  the  cord,  such  as  the 
posterior  or  lateral  columns,  or  the  anterior  cornua.  As  &  set  off 
against  this  term,  Dramwell,  not  inappropriately,  designates  the  other 
intra-mcduUary  organic  causes  of  spinal  paralyses  *  indiscriminate 
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lesions* — ^merely  meaning  to  imply  thereby,  that  they  are  not  necefa- 
aarily  limited  to  any  particular  anatomical  system  or  part  of  the  spinal 
cord. 

The  five  great  groups  into  which  the  several  spinal  diseases  or  dis- 
orders productive  of  paralysis  arc  here  ranged,  arc  not  natural  groups 
or  genera  from  tlie  point  of  view  of  diagnosis.  They  are  rather 
generic  groups  from  the  point  of  view  of  etiology  and  palhologj*. 
This  table  is  intended  to  serve,  therefore,  merely  as  an 
index  of  the  affectionB  with  which  we  hare  to  deal.  The 
means  by  nhich  thoy  are  to  be  discriminated  from  one  another  most 
now  engage  our  attention. 

For  diagnostic  purposes  we  may  most  usefully  rearrange  the 
several  diBeases  as  we  did  the  several  pathological  causes 
themselves,  into  different  groups  according  to  their 
varying  degrees  of  acuteness  or  chronicity.  From  this 
puiut  of  view,  spiniil  diseases  productive  of  paralysis,  may  be  arranged 
in  the  ^iiffLTcnt  gri'ups  represented  in  Table  III. 

The  several  diseases  ore  here  broken  up  into  natural  groups  based 
U|.K}n  a  practical  distinction  which  suffices  fairly  well  to  distinguish 
them  from  one  another. 

It  is  the  most  useful  primary  ground  of  classification  that  can  be 
aiiopted,  since  it  should  not  he  difficult  to  determine  in  any  given  case 
that  comes  before  us,  under  which  of  these  categories  the  patient's 
malady  would  fall.  Of  course,  if  the  case  has  been  under  our  own  obser- 
vation throughout,  or  under  that  of  some  competent  professional  ob- 
server, there  would  be  no  difficulty  in  this  re&iHJct.  But  even  in  those 
very  numerous  cases  in  which  the  patient  comes  before  us  with  his 
malady  aln-ady  more  or  less  fully  developed,  and  where  we  are  thrown 
hack  for  infoi-mation  as  to  its  mode  of  onset  upon  what  the  patient 
himself  or  his  friends  can  toll  us,  it  is  precisely  this  kind  of  informa- 
tion that  wo  have  the  best  chance  of  eliciting  with  some  accuracy, 
E?en  the  vaguest  of  patients  cun  generally  give  us  sonic  information 
as  to  wliether  it  took  minutes,  hours,  days,  weeks  or  months  for  his 
paralysis  to  bi^come  devt'loi)e(l. 

We  must  take  the  (lifTorcnt  groups  in  detail,  and  see  by  what  charac- 
ters the  several  diseases  comprised  under  them  may  be  diagnosed  from 
one  another.  Fur  a  tentative  diagnosis  the  student  will  do  well  to 
make  use  more  especially  of  Table  III., and  Table  IV.,  and  then  seek 
to  render  his  diagnosis  more  certain  by  reference  to  the  fuller  details 
now  to  be  given  coneemug  the  several  diseases  of  the  spinal  cord. 
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TBAUMATia  LESIONS   OF  OOBD. 


SPINAL  PARALYSES  OF  ABRUPT  ONSET. 

Under  thU  liead  wc  liave  paralyseB  resaltlng  from  the  following 
caustss : — 

1. FUAOTDBBB  Oa  DiBLOOATIOBB  OF  VbBTKDBA. 

2, —  PCSCTDRKO  on  GON-SHOT  WoOJJDS  OF   SpIKAL  CoBO. 
S. — CoNCOseiOX  OF   Si'IKAi^  COBO. 

4. — MkNIMORAL   n^MOBRBAOE. 

5. — Intra-Mkdullabt  H^morrhaob. 

0. — IflCBflllA  OF  THB   LuMBAR   SwELLIVO. 

TJiefle  six  afToctions  resolve  themselves  into  two  groups,  1,  3,  and 
2  are  refiolts  of  tranmatisms,  and  the  primurj  element  in  tticir  diag- 
nosis is  generally  eitiior  selT'Cvidcnt  or  made  for  ns  ;  4,  and  b  may 
likewise  be  results  of  tranmatisins,  though  they  uho  occur  quite  in- 
dependently of  any  such  precursor.  Tlie  sixth  affection  b  a  very 
rare  condition  which  is  altogether  independent  of  traumatic  caase«. 


1.     FRACTURES  AND  DISLOCATIONS  OF  VERTEBRiE, 
Aftei  tho  occurrence  of  severe  blows  or  falls,  the  establishment  of 
the  existence  of  fracture  and  dislocation  (or  of  dislocation  of  vertebras 
aloue)  together  with  the  existence  of  a  paraplegic  condition,  points  to 
the  occurrence  of  a  suJden  crusLing  lesion  of  tho  spinal  cord. 

BtilU  occasionally,  there  is  good  reason  for  believing  that  a  rapid 
crualiiug  lesion  of  the  spinal  cord  may  take  place  without  the  exist- 
ence of  any  permanent  dislocation.  Fracture  may  have  occurred 
tiirough  a  vertebra,  one  half  of  which  may  have  been  drivua  forward 
by  the  original  impact  to  a  sufficient  extent  to  croiih  the  cord,  though 
it  may  almost  immediately  revert  to  its  proper  position. 

The  level  of  the  lesion  iu  the  cord  mual  be  determined  in  accordance 
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with  the  general  principles  already  set  forth  (pp.  525-544).  Similflrlv, 
whether  the  crush  has  damaged  the  whole  thicltness  of  the  cord  at  this 
particular  level,  or  not,  is  a  matter  which  must  be  decided  by  the  appli- 
cation of  general  principles  (pp.  523-52ii). 

Ab  a  complication  we  may  have,  in  these  cases,  to  do  with 
meningeal  hsmorrhage  as  well  as  with  the  crushing  lesion.  Its  posi- 
tive diagnosis  ia  often  extremely  diflicult  in  euch  a  case  ;  still  some  of 
the  characters  mentioned  farther  on  (p.  573)  may  guide  ns. 

As  further  complications  or  sequelic,  springing  up  in  the 
conrse  of  two  or  three  days,  in  such  crushing  legions  of  the  cord,  we 
may  have  tlie  supervention  of  a  true  acute  myelitis  starting  from  the 
injured  region,  which  may  or  may  not  be  combined  with  meningitis. 

This  kind  of  damage  to  the  cord  may  be  produced  by  the  eoddcn  ^i  ring-way  nf 
a  carious  vertebra  in  nny  part  of  tb«  spinal  column  ;  more  rarely  from  a  beary 
blow  on  the  back,  which  docs  not  fracture  the  spino;  or,  in  n  tnodi6ed  fonn, 
from  tbe  bursting  into  the  FjiiDnl  canal  of  an  aortic  aneurlcin,  after  Us  enmion 
through  the  vcrtcbne.  But,  in  the  majority  of  cases,  such  wounds  of  the  spinal 
corti  are  the  resultti  of  forms  of  ext«rnol  violence  which  cau»e  fracture  and  di»- 
locntion  of  vertebroi  in  pome  portion  of  the  spinal  column  between  the  upper 
cervical  and  the  upper  lumbar  region. 

Wlicn  this  occurs,  displacement  of  vertebrro,  even  to  a  slight  extent,  especially 
ia  tbe  dorsal  region,  iu  which  the  spinal  canal  is  narrowest,  it*  ^ufBcit'nt  to  pro- 
duce severe  presdure  u^xin,  or  crushing  of,  the  spinal  cord.  Tlie  membranesmay 
not  be  torn  aoroAS,  but  the  substance  of  the  cord  ibi^clf  may  be  greatly  com* 
preftsed  or  reduced  to  a  blood •staiaed,  semi-fluid  matM  of  pulp.  After  some  hours, 
there  are  obviouA  Rigns  of  a  commencing  inflammatory  reaction  in  the  mem- 
branes ;  and  above  and  below  the  ecat  of  lesion  similar  changes  are  apt  to  be  set 
up  in  the  spinal  cord  itself,  which  may  go  on  to  the  production  of  a  variable 
amount  of  inflammatory  softening.  Tlie  patient  may  die,  howevtr, 
before  any  of  th^-m  latter  changes  haro  been  cstabliahed. 

The  Bymptoms  in  lesions  of  this  kind  naturally  vary  much,  accord- 
ing to  the  region  of  the  cord  involved.  Still,  in  spite  of  differences 
thus  dependent  upon  the  seat  of  injury,  there  is  a  certain  general 
similarity  in  the  symptoms  produced  by  all  crushing  lesions  of  the 
spinal  cord.  They  are  usually  of  this  natnre : — Complete  paralysis, 
both  motor  and  sensory,  of  parts  below  the  seat  nf  lesion  ;  in  addition 
to  severe  pains  in  the  back,  girdle  pains  surronnding  the  body  at  lh« 
upper  limit  of  sensory  and  motor  paralysis  ;  increased  heat  or 
possibly  undue  coldness  of  the  body  throughout  the  paralysed  parts; 
complete  paralysis  of  bladder  with  retention  of  urine,  gradually 
giving  place  to  incontinence;  paralysis  of  rectum,  extremely 
obstinate  at  first,  but  subsequently   complicated    with   involuntary 
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eracnfttions  after  tlie  adniinist  ration  of  pargatiTes;  together  with 
extinction  of  all  reflex  actions  at  first. 

In  the  course  of  ivro  or  three  days,  if  the  patient  Bbould  earvire, 
other  general  symptoms  become  well-marked,  owing  to  the  establish- 
ment of  a  local  ineningitis,  together  with  some  amount  of  traumatio 
myelitis.  Among  these  we  have  general  ferer,  with  an  increase  of 
the  '  girdle  sensfttion  '  and  of  pains  in  the  limbs;  twitchings  in  tlie 
limbs  or  in  particular  muscles  ;  and  aJso,  for  a  time,  a  general  increase 
in  reflex  actions. 

The  above-mentioned  complicating  pathological  processes  may 
gradually  subside,  but  there  will  still  be  danger  to  life  from  the 
supervention  of  severe  cystitis  or  of  extensive  bed-sores,  together 
with  one  or  other  of  the  various  sequels  to  which  such  conditions  are 
apt  to  give  rise. 


^ 


I 
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The  additional  symptoms  and  variations  met  with,  according  as  the 
crushing  lesion  occurs  in  different  regions  of  the  cord,  are  as  follows, 
(Tliey  will  he  fonnd  to  increase  in  number  the  higher  the  lesion  is 
aitnalcd  in  the  spinal  cord.     See  also  pp.  525-544.) 

When  it  is  situated  in  the  lymhar  twellingj  we  have,  in  addition  to 
the  limitation  of  the  paralysis  to  the  lower  extremities  and  a  more  or 
leas  complete  extinction  of  related  reflex  actions,  the  appearance  of 
rapid  atrophy  in  the  paralysed  muscles,  together  with  the  manifesta- 
tion of  the  electrical  '  reaction  of  degeneration/  The  bladder  and 
rectnm  ore  apt  to  be  completely  p.iralyaet). 

With  the  lesion  in  snnie  part  of  the  dor$ai  region  we  have  sensory 
and  motor  paralysis  of  the  trunk  up  to  a  certain  level,  with  an 
absence  of  the  rapid  atrophy  and  before-mentioned  electrical  reaction 
in  the  muscles  of  the  lower  extremities,  though  some  atrophy  and  the 
presence  of  this  reaction  may  occur  in  one  or  more  of  the  trunk 
muscles.  In  addition  (and  notably  with  the  lesion  in  higher  parts  of 
the  dorsal  region)  there  may  be  some  weakness  of  voice,  some  inter- 
ference with  the  morements  of  respiration  (especially  with  those  of 
expiration),  as  well  as  marked  and  continuous  priapism.  The  super- 
ficial and  deep  reflexes  may  be  depressed  or  exalted,  according  to  the 
degree  of  completeness  of  the  transverse  le&ion  and  thd  cundition  of 
the  grey  matter  below  Uiis  site. 

With  the  lesion  in  the  lowtr  cervical  region^  the  upper  extremities 
are  partly  paralysed,  both  as  regards  sensation  and  motion  ;  the 
roovcmentfi  of  respiration  arc  much  more  gravely  interfered  with  (ex- 
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piration  especially),  whilo  inspirfttion  is  of  &  purely  abdominal  typ«  ; 
the  voice  is  notably  weak  and  feeble.  Continued  erection  of  the  penia 
is  moro  frequently  met  with  ;  and  in  some  cases  a  remarkable  hyper- 
pyrexia snpervi^nefi,  in  whicli  the  temperature  before  death  may  ris* 
to  108°-llt>°  Fahr.  Should  death  not  occur  in  this  way,  it  ia  rerj  apt 
to  superrone  in  the  course  of  a  few  days  by  gradual  faiJure  of  respira- 
tion, wliich  grows  worse  tlinn  it  was  in  the  early  daya  of  the  affection, 
owing  to  the  secondary  myelitis  which  becomes  eetabliabed 
implicating  the  cord  and  ncrvo-roots  at  a  level  higlier  thau  Ui« 
original  wound.  The  pulse  is  often  much  interfered  with,  but 
variously ;  it  may  be  slower  or  much  more  frcqueut  than  natural  ; 
it  may  be  ^mul),  irrei:nlar,  and  frequent ;  or  full,  regular,  aud  in- 
frequent in  its  heots.  There  may  also  be  signs  of  paralysis  of  the 
vaso-motor  nerves  supplying  the  neck  and  head,  perhaps  to  a  mars 
marked  extent  on  one  side  than  on  the  other. 

Where  the  lesion  occurs  in  the  upper  cervical  region  of  the  cord 
complete  paralysis  of  the  trunk  and  of  all  four  extremities  may  be 
recognized,  if  death  does  not  occur  too  suddenly  to  allow  even  this  to 
be  observed.  The  sudden  doath,  so  apt  to  occur  in  these  coses,  is  due 
to  the  fact  that  in  them  the  diaphragm  is  paralysed,  as  well  as  the 
other  respiratory  muscles.  Where  the  lesion  does  not  involve  the 
whole  of  the  roots  of  the  phrenic  nerve,  and  where  the  shock  has  not 
been  too  abmpt  and  violent,  life  (with  extremely  difficult  respiration 
and  almost  Ciimpletc  loss  of  voice)  may  be  [)rolonged  for  a  few  hours. 

An  Admirable  scries  of  cases  illustrating  these  crnshing  injuries  to 
the  spins]  cord  is  to  be  found  in  Ollivier's  work  (*  Maladies  de  Is 
Moelle  Kpiuiere/  3me  ^d.,  t.  i.,  p.  263  et  aeq.). 

In  regard  to  diagnOBlfi,  it  mny  be  snid  that  if  the  existence  of 
fracture  aud  dislocation  of  vcrt^brie  cau  be  substantiated,  the  pro- 
babilities are  always  in  favour  of  the  presence  of  a  crushing  lesion  in 
the  spinal  cord.  Otherwise  after  a  very  severe  fall  or  blow  upon  the 
back,  doubts  maybe  at  first  entertained  as  to  whether  we  have  to  do 
with  the  effects  of  concussion  alone,  or  with  this  phis  some  amount  of 
crnshing  of  the  cord  or  of  hajmorrhagc  upon  or  beneath  its  mem- 
branes. The  subsequent  course  of  the  symptoms  may,  however,  in  a 
day  or  two,  enable  us  to  resolve  these  doubts. 


2.  PUNCTURED  OR  GUN-SHOT  WOUNDS  OF  THE  SPINAL  OORD. 

Where  such  injaries  damage  the  spinal  cord  and  cause  paralysis, 
the  longitadinal  situation  in,  as  well  as  the  extent  of  the  lesion  m 
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the  transrerse  area  of,  the  Hpinal  cord  ar«  the  principal  points  reqairiug 
to  be  settled,  as  in  the  cose  of  the  injuries  referred  to  abore. 

Similarl^f  in  tbene  (-ases,  there  mty  bu  the  initial  cumplicatioa  of  ■ 
meningeal  hsmorrhage ;  while  afier  a  time  th^re  mar  be  thesuper- 
veiitinii  oi'  acute  myelitifl  with  or  witliout  a  meningitii. 

These  wounds  often  involve  only  a  portion  of  the  transverse  area  of 
the  cord.  It  in,  indued,  in  this  cla&6  of  cases  more  especinllj  that  hfjai- 
plegia  Mpintitt'a  and  hemipampUgia  »re  met  with,  Thus,  where  a 
unilateral  lesion  exist<  in  the  mid  or  upper  cervical  region,  both  arm 
and  log  are  parnljsed,  so  that  the  state  known  as  hemifthgia  aptnalia 
is  produced ;  but  where  it  occurs  in  tlie  dorsal  region,  the  one  leg 
onlv  is  par»ly!jetl,  aud  wo  have  what  is  known  as  herniparapltgia. 

Die  e:«Kentiul  peculiarity  in  these  latter  coses  is  that  on  the  side  of 
lesion  there  is  complete  motor  paralysis  in  the  limbs  or  limb  below; 
while  on  the  opposite  side,  the  limbs  or  limb,  and  the  tnmk  up  to  the 
luidtUe  line,  arc  mure  or  less  completely  umehthetic — seu&itiveuest)  to 
imprcasions  of  loach,  pain,  temperature,  and  tickling  being  alike 
aboliabed. 

Other  minor  peculiarities  are  these  : — On  the  side  of  motor  paralt/tttSp 
there  is  also  roso-motor  paralysis,  which  curries  with  it,  as  conse- 
quences, (fi)  au  elevation  of  temperature  (from  IJ°  to  2°  F.J,  and  (b) 
a  hyperofbtbcjiia  for  nil  modeu  of  eensibility  (uwing  iu  part  to  byper- 
Amia  iu  the  litiib  and  cord).  Surrounding  the  body,  at  the  level  of  the 
upper  margin  of  anvsthctiiu  on  the  bide  of  sensory  defect,  there  is 
usually  a  narrow  girdle  of  byperssthesia  ;  whilst  be-low  thi&  level, 
en  the  side  of  the  lesion,  thite  is  a  half-band  of  hemiunffisthcsia — 
whose  depth  varies  with  the  longitudinal  extent  of  the  lesion.  (The 
complete  zone  of  hyperfesthesia  in  probably  due  to  hyperuemiaof  uerv^ 
roots,  and  of  the  grey  matter  of  the  cord  immediately  ut>uve  the  lesion  ; 
while  the  ball-zone  of  an«*slhcsia  isdejiendent  upou  destruction  of  the 
sensory  i^rve-root^,  and  of  the  spinal  cord  for  a  certain  extent.) 

If  bed-soreh  i>ccur,  they  ore  utet  wiih  on  the  aide  of  sensory  par^ 
lysis  ;  while,  in  one  or  two  cases,  signs  of  a  joint-affection  (in  the  koee 
pindpally)  have  occurred  on  the  side  of  motor  paralysis.  There 
aeemi»  no  rtowju  for  expecting  any  special  muscular  atrophy  or  dimi- 
nution of  faradic  irritability  ou  the  side  of  motor  paralysis,  except  in 
those  muscles  whose  nerve-aupplj  comes  from  tiie  portion  of  the 
anterior  cornua  actually  de&troycd  by  the  lesion.  In  many  cases, 
especially  at  tirvt,  there  is  paralysis  of  the  bladder  and  of  the  rectum, 
or  there  may  be  iucoutinenoe  of  urine.     Later  on,  these  troahlea  tend 
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to  diminish.     Nothiii£j  definite  Is  known  in  regard  to  tlie  condition  of 
the  skin-reflexes  and  tendon-reflexes  in  these  states. 

Where  anomalies  exist  in  regard  to  the  extent  of  decnssation  of  the 
PTramids  (Flechsig),  the  above-described  effects  of  unilateral  lesions 
of  the  cord  would  also  undergo  corresponding  variations. 

The  primniT  cause  of  the  patient's  condition  !a  generally  onlj  too  obvloua. 
It  mny  be  clear  that  wo  have  to  do  eiilier  with  a  punctured  or  with  a  fpiD-ihot 
wound  in  some  region  of  the  dpine  ;  hut  Hubsequently  many,  and  often  very 
difficult,  question!*  require  to  ^ie  solved.  It  Is  of  first  im|>ortance  to  leara 
whether  the  cord  itself  in  really  damagrtsl,  or  whether  the  Bymptoras  are  in  the 
niAin  caused  by  epi-durni  or  sub-arachnoid  hiemorrhages. 
In  tho  former  cat<e  there  will  be  evidence  of  complete  or  partial  interruption  of 
oonduction  in  the  cord,  tn  or  from  all  part«  below  the  leat  of  lesion,  and  not  of 
B  more  local  implication  of  nerve-roots.  Thus  if  it  seem  probnblc  that  the  oord 
itself  is  damag(Hl,  we  hnve  to  determine  whether  it  is  completely  cut  ncroa, 
or  only  partially  danmpcd— and,  if  the  latter,  to  what  extent.  These  question* 
mufft  be  decided  in  tho  main  by  refercaoe  to  the  fiif^is  cited  on  pp.  523-525. 

Should  the  pntient  be  seen  for  tho  first  time  sevpral  daj-B  after  the  injury,  an 
exact  diagnosis  ns  to  the  amount  of  damage  to  the  cord  itself  is  often  greatly 
obscured  by  the  oxistonco  then  of  certain  asoondary  patholo^cal  oonditions — 
more  especially  localised  inflammation  of  the  meninges,  or  secon- 
dary Inflammatory  aoftoning,  extending  perhaps  above  or  below,  or 
on  l>oth  directions,  from  the  original  wound.  A  process  of  softening  may  also 
extend  transversely  thrnugh  the  whole  substanco  of  the  cord,  even  where  only  a 
unilateral  lesion  bad  previousJy  existed. 


3.    CONCUSSION  OF  THE   SPINAL  CORD. 

Here,  again^  tho  primary  or  initial  diagnosis  is  nsaally  made  for 
Qfl.  We  are  called  to  see  a  person  who  haa  fallen  frora  a  height,  or 
one  who  has  received  some  severe  blow  on  the  back,  or  a  severe 
general  shaking,  snch  as  may  occur  in  a  railway  accident, 

Snch  coses  require  however  a  most  carefnl  stady  before  any  positive 
diairnoBiH  can  be  arrived  at. 

We  must  hesr  in  njind,  in  the  first  place,  that  some  of  the  symp- 
toms presented  by  the  patient  may  he  dne  to  concnssion  of  the  brain 
coexisting  with  concussion  of  the  spinal  cord.  Tlie  same  accident 
may  easily  have  caused  concussion  of  both  these  parts  of  the  nervoua 
system. 

Then,  again,  the  question  must  always  arise  whether  we  have  to  do 
with  something  more  than  concussion  or  not.  In  mere  concussion  of 
the  spinal  cord  there  should  be  no  discoverable  lesion.     This  however 
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is  far  from  being  alw&ja  lite  cose.  Concussion  of  the  cord  maj  bo 
complicated  by  the  occurrence  of  small  extravasations  of 
blood  into  its  Bubstance,  or  hy  actual  ruptures  of  the 
nerve  tissue,  especially  of  the  grej  matter.  Both  Gull  and  myself 
have  recorded  cases  of  this  kind — cases  too  in  which  there  was  no  ex- 
ternal or  visible  injury,  and  where  a  paraplegic  condition  was  induced 
immediately  after  the  fall  that  determined  the  ooncassiou  and  the 
lesion  in  the  cord. 

Another  cause  of  complication  is  the  occurrence  of  ameningeal 
haemorrhage  at  the  time  of  the  blow  or  fall. 

Finally  within  a  day  or  two  (and  we  may  not  see  the  patient  till 
after  such  an  interval  has  elapsed),  there  is  the  possibility  of  some 
local  and  sub-acute  inflammation  being  set  up  in  the 
membranes  of  the  oord. 

In  the  great  majority  of  these  cases  no  complete  paralysis  is  in* 
duced,  even  at  first.  There  may,  at  most,  be  paresis  of  one  or  more 
limbs,  general  prostration,  nausea  with  occasional  vomiting,  a  rapid 
and  possibly  irregular  or  intermittent  pulse  (especially  after  the  least 
exertion),  with  occasional  starting-;  and  twitchings  of  the  limbs,  whose 
sensibility  may  be  diminished,  exalted,  or  unaifccted.  The  tempera- 
ture will  probably  be  at  fin^t  depressed,  as  a  result  of  shock,  though 
subsequently  a  febrile  elevation  may  continue  for  some  days.  The 
tongue  may  be  furred,  the  appetite  bad,  the  bowels  constipated ;  while 
in  regard  to  micturition  there  may  bo  cither  some  delay  and  difficulty, 
or,  on  the  contrary,  an  irritability  of  the  bladder,  with  difficulty  in 
retaining  its  contents  after  the  desire  to  micturate  is  once  felt. 
With  this  there  is  often  general  restlessness,  nervousness,  and 
insomnia. 

In  more  severe  cases  of  concussion,  even  where  there  is  no  com- 
plication resulting  from  appreciable  lesions,  the  shock  to  the  system 
may  be  more  profound,  and  there  may  be  paralysis  of  limbs  lasting, 
perhaps,  for  some  days  and  then  rather  suddenly  disappearing. 


The  questions  to  be  determined  are,  whether,  looking  to  the 
symptoms  presented  by  the  patient,  there  is  likely  to  be  any  organic 
lesion  or  change  in  the  spinal  cord  or  its  membranes  ;  or  whether  we 
have  to  do  with  mere  functional  perturbations  induceii  by  the  shock  or 
blow  to  which  the  patient  has  been  subjected.     In  the  absence  of 
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definite  paralysis,  or  even  with  its  preaence  for  the  first  few  days,  tlie 
answer  to  this  prollrainary  qnestion  will  often  be  shronded  in  doabt. 
To  come  to  a  do6nite  opinion  as  to  the  precise  nature  of  the  cdange 
which  a  spinal  cord,  deemed  to  be  damaged  in  sorao  way  after  a  con- 
cussion, has  undergone,  lapse  of  time  and  several  examinations  of  the 
patient  are  often  reqnired. 

In  many  cases  in  which  compensation  for  an  injury  is  claimed 
a  further  complication  appears.  Hero  it  is  that  the  difficulty 
arises  as  to  how  ranch  the  symptoms  experienced,  or  said  to  be 
experienced,  may  be  due  to  an  excitod  imagination,  and  how  much 
to  causes  independent  of  the  imagination,  whether  roluntarily  or 
involantarily  aroused.  It  must  be  conceded  that  symptoms  of 
injury  are  undoubtedly  feigned  by  unscrnpnlons  persona  ;  and  it 
seems  also  equally  clear  that,  even  unknowingly  to  the  patient, 
the  excitement  consequent  upon  the  accident,  the  details  heard 
conconiing  the  injuries  of  others,  combined  with  the  inquiries  of 
doctors  and  of  syuipalhisiag  friuitds,  tcud  to  keep  up  and  to  i-x- 
aggorate  symptomti,  in  many  nervous  patients,  over  and  above  those 
that  may  hare  resulted  from  the  shock.  Such  patients,  also,  may 
ziiuko  a  more  speedy  recovery,  subsequent  to  trial  and  compensation, 
than  they  had  been  making  before  the  trial,  and  yet  they  majf  not 
have  been  iu  any  sense  impostors.  It  is  true  that  such  persons,  bow- 
ever,  do  not  recsover  quite  so  quickly  as  those  others  who,  for  their 
own  unscrnpnlous  ends,  have  been  previously  exciting  their  imagina* 
tiuns  in  a  voluntary  manner. 


4.  MENINGEAL  ILEMORTIHAGE,  AVD  5.  INTEA-MEDULLAET 
U^MORRHAGE. 

Each  of  these  conditions  will,  of  course,  produce  different  sets  of 
symptoms  according  to  the  amount  of  blood  effused,  and  according  to 
the  parliculur  region  of  the  cord  (that  is,  the  particular  longitudinal 
and  transverse  region)  that  happens  to  be  pressed  upon  or  structurally 
damaged. 

Apart  from  such  individual  dilTerencoB,  which  iu  each  case  hare  to 
be  interprete<l  in  accordance  with  the  general  data  previously  net 
forth,  generic  differences  of  a  marked  character  arc  often  found  to 
exist  between  the  two  seta  of  cases.  TJiis  may  be  seen  txom  a  com* 
parisoa  of  their  subjoined  respective  characterifitica. 


MKNTKGBAL  AND  ITEDTTLLAET   HiEMOBRHAGES. 


Meningeal  Hsmorriiage.  Intra-Hedullary  Hsemorrhage. 

Not   uncommon  in  aRsociation         Rare,  and  flli>,'lit  in  amount,  in 

with     traumatisms,     and    riolent  association  with  traumatisms ;  and 

muscular  or  respiratory  spaSme —  very   rare   as   a    primary   patJio- 

occai^ionally  during  the  lifting  of  logical  accident. 
very  heavy  weights. 


May  occur  at  anj  ago. 


Abrupt  pain  in  the  back  shoot- 
ing into  the  limbs,  which  may  be 
fiocceeded  by  hypersesthesia. 

Paralysis  and  anssthcsia  gene- 
rally slight  and  not  lasting  rcry 
long.  Anffistbesia  may  be  ab- 
sent altogether.  Spasms  and 
rigidities  are  common. 


Primary  haemorrhage  moat 
common  bcttveen  the  ages  of 
twenty  and  iortjr. 

Abrupt  momentary  pain  in  the 
back,  possibly  felt  also  in  the 
limbs. 

Well  marked  paralysis  and  pro- 
found aniesthesift  in  the  paralysed 
parts,  from  the  first.  Spasms  and 
rigidities  are  rare. 


No  tendency  to  the  occurrence         Bedsores   are   particularly  apt 
of  bedsores.  to  occur. 


Paralysis   of   sphincters   rare ; 
DO  tendency  for  cystitis  to  occur. 

Complete  recoTcry  often  occurs. 


Paralysis  of  sphincters  com- 
mon ;  cystitis  is  rery  prone  to 
occur. 

Very  frequently  prores  fatal  ; 
recovery  never  complete. 


Those  symptoms  of  meningeal  hsemorrhages  are  in  many  cases 
rather  vague  and  ill-deQnctl.  They  will  vary  mauh  in  distinctness 
according  to  the  amount  and  rapidity  with  which  the  blood  is  poun^d 
out. 

Again^  in  traumatic  cases,  the  symptoms  may  be  much  obscured  by 
the  natnre  of  the  causal  conditions,  and  by  the  existence  of  lesions 
elsewhere.  Thus,  where  a  meningeal  effusion  occurs  in  tlie  cervical 
region  in  a  traumatic  case  in  which  there  is  obvious  head  injury  with 
a  condition  of  stupor,  it  is  almubt  cerlaiu  not  to  be  dia;,;nuscd.  The 
patient  is  not  sensible  enough  to  complain  of  pain  ;  and  the  irregolar 
respiration  and  email  disordered  pulse,  with  slight  tremor  or  rigidity 
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of  one  or  both  apper  extremities,  may,  \rith  more  probability,  be 
ascribed  to  maltiple  head  lesions — as  actually  happened  in  a  caaa 
which  came  nnder  my  care  a  few  years  ago. 

It  may  be  almost  impossible,  again,  to  diagnose  hiemorrbagc  into  the 
spinal  meninges  in  cases  where  it  occurs  as  a  concomitant  of  other 
grave  diseases — such  as  tetanus,  eclampsia,  or  cerebral  bemorrhage  ; 
and  also  in  ca^cs  where  it  merely  complicates  a  tranmatic  injury  of  the 
spin&l  cord  itself. 

In  other  cases,  the  presence  of  certain  causal  conditions,  together 
with  the  abrupt  commencement  of  spinal  symptoms  in  such  combina- 
tions as  hare  been  above  given,  is  sufficient  to  enable  us  to  diagnose 
a  meningeal  btemorrhage  from  haemorrhage  into  the  substance  of  the 
cord,  as  well  as  from  acute  tlirombotic  softening. 

The  gradual  onset  of  the  symptoms  arising  from  tumours  of  the 
spinal  cord  or  of  tbc  spinal  meninges  makes  it  comparatircly  easy  to 
separate  tiiese  aflfeclions  from  meningeal  bicmorrhages. 


Hsemorrhage  into  the  Spinal  Cord  is  a  comparatively  rare  event. 
It  occurs  umlfr  three  different  conditions,  namely: — (1)  as  a  result  of 
concussion  or  violence  ;  (2)  as  a  secondary  event,  consequent  upon  a 
definite  pre-existing  morbid  condition  ;  and  (3)  as  a  primary  event, 
or  local  pathulo<;icaI  accident. 

We  are  here  specially  concerned  with  haemorrhages  into  the  spinal 
cord  belonging  to  the  third  of  these  categories,  and  may  in  a  few 
words  dismiss  the  other  two. 

(1).  Traumatic  hemorrhages,  small  in  extent,  may, asalready 
stated,  occur  in  almost  any  region  or  part  of  the  cord  as  a  result  of 
some  severe  concussion  (p.  571).  Again,  it  may  occur  in  the  grey 
matter,  and  even  in  the  white  substance  to  a  smaller  extent,  close  to, 
and  as  appanage  of,  wounds  of  tbe  cord.  In  each  of  these  cases, 
symptoms  duo  to  tbe  haimorrbago  itself  would  probably  be  obscured 
by  the  general  set  of  symptoms  resulting  from  the  coucusaion  or 
injury. 

(2).  Secondary  hremorrhages  are,  however,  more  closely 
connected,  from  tlie  point  of  view  of  symptomatology,  with  those 
forming  the  special  subject  of  this  section.  During  the  growth  of 
certain  soft  tumours  in  the  cord,  a  rupture  of  some  of  their  vessels  may 
take  place,  so  as  to  cause  hsemorrbnge  eilber  into  the  growth  itself,  or 
else  into  contiguous  regious  of  the  cord.  Such  an  event  would  be 
signalised  clinically  by  tbo  sudden  exacerbation  of  the  symptoms  pre- 
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yioDslj  existing.  But  a  combination  of  greater  imiwrtance,  thoogh 
one  of  conbiderable  obscurity,  consiste  in  the  coexistence  of  a  '  central 
myetitis '  of  the  grey  matter  of  the  cord  through  more  or  less  of  its 
extent,  together  with  a  central  hiemorrhage  of  nearly  similar  extent. 
The  existence  of  any  such  '  central  myelills '  as  an  independent 
disease  of  the  cord  seems  to  the  writer  very  doubtful.  It  is  at  least 
equally  probable  that  the  hiemorrhage  has  been  primary,  and  that  the 
*  myelitis  '  or  softening  is  of  secondary  origin  around  tlie  blood-clot. 
It  need  not  be  denied,  of  course,  thai  in  other  cases  hiemorrhage  does 
occur  occasionally  into  the  midst  of  a  focus  of  softened  tissue  in  the 
spinal  cord,  jtibt  as  it  occurs  occasionally  under  similar  conditions  in 
the  midst  of  softened  braiu-tissae. 

(3).  Primary  hiemorrhages  differ  as  regards  the  amoontf  the 
site,  and  the  distribution  of  the  blood  effused  in  different  cases.  In 
connection  with  scorbutic  states,  and  also  independently  of  these, 
small  hafuiorrhiiges  may  occasionally  occur  into  the  substance  of  the 
cord,  without  producing  any  distinct  symptoms.  But,  at  other  times, 
a  comparatively  large  tjuantity  of  blood  may  be  effused  into  tJie  cord, 
and  then  it  occurs  almost  invariably  into  the  grey  matter  in  the  central 
regions  of  the  cord,  through  which  it  may  exteud  for  a  variable  dis- 
tance. Wlien  the  quantity  is  smaller,  the  blood  may  be  effused  into 
the  grey  matter  of  one  side  only. 

Where  the  hiemorrhage  invades  pretty  fully,  bat  is  limited  to,  the 
grey  matter  of  one  half  of  the  cord,  we  may  have  groujts  of  symptoms 
that  take  the  form  of  hemipUgia  epinaius  or  hemiparapUgia,  (See 
also  p.  569.) 

From  the  point  of  view  of  diagnosis,  it  may  be  said  that  the  abso- 
lutuly  sadden  onset  of  the  paralyi^id,  which  may  be  complete  in  the 
lower  extremities  in  the  course  of  a  few  minutes  (especially  when 
associated  with  a  sudden  painful  sensation  in  the  back,  or  one  which 
radiates  into  tbe  limbs)  ;  as  well  as  the  almost  complete  and  sadden 
loss  or  great  impairment  of  sensibility  in  the  para- 
lysed parts,  form  a  group  of  symptoms  which  is  typically  distinctive 
of  hemorrhage  into  the  grey  motler  of  the  cord. 

It  does,  however^  happen  occasionally  that  a  process  of  softening — 
probably  caused  by  thrombosis—bos  its  occasioning  condittoni 
initiated  suddenly.  When  this  occurs,  paraplegia  sets  in  almost  as 
abruptly  ^  if  it  were  occasioned  by  haemorrhage ;  but  then  it  is  osually 
an  incomplete  paraplegia,  and,  for  a  time  at  least,  miaccompanied  by 
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loss  of  sensibility.  In  the  cotirKe  of  a  few  days,  in  6nc}i  acMe^-RD* 
fiory  paralysis  may  supervene,  and  the  motor  paralysis  beoomee  more 
complete  (p.  582).  In  the  exceptional  cases  of  paraplegia  of  endden 
onset  due  to  this  caui*e,  thi>re  is  generally  no  initial  pain  in  tlie  bnck^ 
though  I  have  knnirn  initial  pains  and  bnming  sensations  in  the  limbs 
to  be  complained  of. 


6.  ISCHEMIA  OF  THE  LtTMBAR  8WBLLING  OF  THK  CORD. 

Exceptionftl  cases  occnr  oocaslonally  in  -which  a  condition  of  real 
anaemia  of  the  spinal  cord  is  brouglit  about  in  man,  just  as  it  ha^  been 
bronght  about  in  one  of  the  lower  finimals  whose  abdominal  aorta  has 
been  tied  or  compressed.  When  ihe  blood-supply  is  thus  suddenly  cut 
off  from  the  Innibar  region  of  the  cord  in  animals,  their  hinder  lirabs 
become  paralysed  almost  immediately,  and  continue  paralysed  as  long 
OS  the  blood-supply  of  the  cord  happens  to  be  arrested.  But  if,  after 
a  mere  brief  interval,  the  blood  is  again  allowed  to  take  its  natoral 
course,  the  temporary  paralysis  disappears  completely  in  a  very  short 
time. 

A  condition  of  this  kind  seema  to  hare  oeenrred  in  a  pativnt, 
formerly  under  the  care  of  Sir  W,  Gull,  who  suddenly  became  para- 
plegic, apparently  owing  to  an  abrupt  arrest  of  the  blood-current 
through  the  abdominal  aorta,  as  was  indicated  by  the  cessation  of  the 
femoral  and  other  pulses  in  the  lower  extremities  (*  Gay*s  Hoi^pitAl 
Beports,' 1857,  p.  811).  The  man  continued  paraplegic  for  months, 
and  only  recovered  when  the  collateral  circulation  became,  after  a  time, 
pretty  fully  established. 

In  a  very  few  other  cases  referred  to  by  Erb,  in  which  paraplegic 
symptoms  were  associated  with  an  obstruction  of  some  kind  in  the 
abdominal  aorta,  he  thinks  that  these  symptoms,  supervening  as  they 
did  rather  less  suddenly,  may  have  been  in  great  part  duo  to  the 
deficient  blood-supply  to  the  muscles  and  nerves  of  the  lower  extremi- 
ties, rather  tiaan  to  anaemia  of  the  cord — to  a  peripheral,  that  is, 
rather  than  to  a  centric  anemia — such  as  may  occur  when  the  cauda 
equina,  rather  than  the  lumbar  swelling  of  the  cord,  is  deprired  of  its 
blood  supply. 

Theae  extremely  rare  casos  of  paraplegia  due  to  Compression,  throm- 
boslB  or  embolism  of  the  abdominal  aorta,  if  they  are  ever  met  with, 
may  U-  diagnosed  by  the  suilden  supervention  of  paraplegia,  iu  which 
tliere  is  both  motor  and  sensory  paralysis  of  the  lower  extremities ; 
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an  abolition   of  all   reflex  acts  dependent  upon  the  lover  part  of  the 
Hpiiml  cord  ;    paralysis   of  the  bladder  and  rectum;   and   also    the 
I        simultaneoufi    disappearance    of   the    femoral    and  other 
pulses    in    the    lower    extremities.      These    syiuptoms     aro 
followed  speedily  by  coldness  and  cBdema  of  the   feet  and  legs — sijpia 
which  may  subsequently  disappear  gradually  (together  with  the  para- 
lysis), if,  after  a  time,  the  compression  or  obstraction  be  remoTcd,  or 
(whenever  a  collateral  circulation  becomes  established. 
SPINAL     PARALYSES     OF    ACUTE     ONSET. 
Under  this  head  we  have  paralysis  resulting  from   the  following 
causes  : — 
7.    SOPTENIMO    or    THE    SpIHAL    CoRD  (tHUOHBOTIC). 
8.  Agutk   Myklitis — rahbly  phimary. 
Acute  Bpikal  Paralysis. 
AcuTB  Ascending   Paralysis. 

111.  Toxio  Spinal  Paralysis. 
12.  Intbumittestt  Paraplsqia. 
13.    UVSTEBICAL    PaRAPLSOIA. 
14.  Paraplegia  depbmdkiit  upob 
Idea. 
15.  Reflex   Paraplegia. 
The  forma  of  Parfilt^tU  No§.  10-15  inclusive^  may  alsOf  at  times^  hatte 
a  8ub-Acu.U  Onset  (ate  TabU  IIL,  p.  562j. 


8. 
9. 

10. 
11. 
12. 
13. 


So-called    Functional 

Diseases   of    ths 

Spinal  Cord  . 


I 


7.    SOFTENING  OF  THE  SPINAL  CORD  (THROMBOTIC;. 

The  notion  that  common  *  softenings  *  of  the  spina!  cord  ape  of 
inflammatory  origin  has  porbisti-d  with  little  alteration,  althongh 
for  nearly  twenty  years  patliologtsU  have  been  interpreting  alt>- 
gether  diflfereutly  the  mode  of  production  of  apparently  similar 
'softenings*  of  the  cerebrum  and  cerebellum.  Can  it  be  that  '  sofu 
cning '  as  it  occurs  in  the  majority  of  cases  in  these  latter  organs  is 
uf  non-inflammatory  origin ;  while  in  the  majority  of  apparently 
aimilar  case^  occurring  in  the  spinal  cord»  the  process  is  really  iu- 
tiammatory  in  its  nature  7 

We  have  already  pointed  ont  that  embolism  of  spinal  arteries  is  a 
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Tery  rare  event,  and  Ihnt,  when  it  docs  occur,  it  caji  only  be  in  very 
small  vessels,  whose  occlusion  wonld  merely  give  rise  to  miDote  fo« 
of  softening  not  capable  ofcaasing  any  distinct  paralytic  condition. 

We  must  look,  therefore,  to  thromixwis  rather  than  embolism,  as 
the  common  cause  of  primary  softening  of  the  spinal  cord. 

I  liATe  already  intimated  my  opinion  (p.  552)  that  far  too  large  a  share  ia 
Aiigigned  to  intJammatU<n  in  the  pathogeneeifi  of  diseaeesof  the  spinal  cord.  Thi« 
mistake  ia  particularly  obvious  in  regard  to  acute  inflammations.  It  bad  Jong 
been  the  fashion  to  speak  of  almost  every  iocn&  of  'softening  '  tliat  occurs  in 
the  Bpinal  cord  oa  being  the  result  of  an  *  acut«  myelitia  * ;  and  we  find  even 
Erb  (Zierofwon'B  '  Cyclopredia,' vol.  xiii.,  p.  470)  putting  forward,  as  eharacterirtics 
of  an  inflamiuulory  softening,  peculiarities  which  ought  not  to  be  regarded 
in  such  a  light— and  this  although  he  seems  otherwise  strongly  incUned 
to  hold  an  opiniuu  very  similar  to  that  above  expressed.  While  admitting  that 
a  true  myelitis  is  not  distinguishable  macrosoopically,  in  the  great  majority  of 
cases,  from  a  simple  or  noo-inflamuinlory  softening.  Erb  adds  a  statement  to  the 
effect  that  the  '  microscopical  examination  can  alone  famish  conclusive  evi- 
dence.' In  the  opinion  of  the  writer,  however,  such  evidenoo  as  that  which  is 
cited  by  Erb  is  quite  inconclusive. 

It  is  evident,  indeed,  that  we  are  still  almost  as  destitute  of  microsoopical  as 
we  are  of  maoroecopical  churacters,  of  a  trustworthy  description,  for  enabling 
us  to  decide  whether  auy  given  focus  of  sDltening  has  been  of  inflammatory  or 
of  simple  non-intlnmmatory  origin.  Such  researches  as  those  of  Hamilton 
('  Quart  Joum.  of  Micros.  Science/  Oct.,  1875)  and  others  must  be  prosecuted 
further,  and  multiplied,  before  any  certain  means  of  deciding  this  question  will 
exist. 

Id  the  present  state  of  knowledge,  therefore,  it  would  appear  that  *  oon- 
itiflamraatory  softenbga  *   of  the  curd  are  represented  by  the  primary 
apparently  iJioputhic  '  softenings'  which  frei^ucutly  uccur  in  this  organ. 


ao^^H 


In  regard  to  their  distribution  or  extent  in  the  cord 
many  varieties  of  softening  exist.  These  have  been 
commonly  recognised,  though  they  have  been  mostly  described  under 
corresponding  designations  as  so  many  varieties  of  '  myelitis.*  Thai 
we  may  have  a  *  complete  or  total  traoFverse  softening/  involviug  the 
entire  thickness  of  the  cord  for  a  variable  longitudinal  extent,  either 
in  the  lumbar,  the  dorsal,  or  in  the  cervical  reg^ion.  Or  the  softening 
may  be  more  limited  to  certain  subdivisions  of  tlie  cord  in  one  or  oth 
of  these  regions — and  then  constitute  an  *  incomplete  transverse  sofW 
ening,*  Thus  it  may,  in  one  set  of  cases,  principally  affect  the  anterior 
columns  and  grey  matter;  in  another  set,  the  posterior  columns  and 
more  or  less  of  the  grey  matter.      Or  the  softening  may  be  central^ 
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ftiid  almost  confined  to  the  grey  matter  through  a  considerable  extent 
of  the  cord,  as  in  '  diffaec  central  softening*  ;  when  this  change  in- 
toItcs  the  white  columns  as  well  as  the  grey  matter  for  a  considerable 
extent,  wo  have  what  is  called  *  diffuse  softening  '  of  the  cord.  When 
a  small  focus  of  softening  exists  which  only  involves  part  of  the  trane- 
rerse  area  of  the  cord,  and  that  for  a  very  limited  extent,  wo  have  a 
'  circumscribed  softening  '  of  the  cord ;  and  where  many  of  these  small 
foci  are  scattered  through  different  parts  and  regions  of  the  organ,  we 
have  what  is  known  as  '  disseminated  softening.' 


The  symptomatology  of  this  disease  presents  an  ex- 
tremely wide  range,  in  accordance  with  the  varying  extent  and  sites 
of  the  foci  of  softening  that  may  exist  in  different  patients. 

In  'circumscribed  '  and  '  disseminated  softening,'  for  instance,  the 
symptomatology  wonJd  be  excessively  variable  in  different  patients, 
and,  in  the  latter  class  of  cases,  it  would  be  generally  extremely  diffi- 
cult to  arrive  at  a  diagnosis.  The  symptoms  could,  in  fact,  only  be 
inteqjretcd  by  the  light  of  the  general  principles  opplJcable  to  the 
regional  and  patliological  diagnosis  of  lesions  in  the  cord. 

Again,  in  cases  of  'diffuse  central  softening*  the  symptoms — ex- 
cept for  the  fact  that  they  set  in  gradually  rather  thon  abruptly— 
woald  bear  a  clope  resemblance  to  those  of  ha'morrhage  into  the  spinal 
cord,  in  which  the  blood  is  effused  into  the  central  grey  matter  fur  a 
certain  extent  (p.  574).  There  is  some  doubt,  indeed,  whether  these 
latter  cases  may  not  occur  pnncipally  as  epiphcnomena  sequential  to 
a  primary  central  softening. 

The  symptomatology  of  '  incomplete  transverse  softening  '  of  the 
cord,  is,  for  tlie  most  part,  exemplified  by  the  second  stages  of  various 
forms  of  so-called  '  compression  myelitis '—cases,  that  is,  in  which, 
in  one  set  of  cases,  the  anterior  regions  of  the  cord  more  especially 
are  principally  pressed  npon  cither  by  tumours,  or  by  the  inflamma- 
tory prodncts  associated  with  vertebral  caries  ('  Pott's  Disease  ') ;  while 
in  another  set,  the  posterior  columns  and  posterior  grey  matter  may 
undergo  a  similar  softening,  under  the  influence  of  the  pressure  of  a 
new-growth  impinging  upon  the  cord  from  behind.  Cases  of  this 
type,  however,  may  easily,  and  do  often,  merge  iulo  *  complete  trans- 
verse softening  *  (commonly  known  as  'complete  transverse  myeUtts  '), 
Both  complete  and  incomplete  forms  of  softening  often  occur,  more- 
over, in  the  cord,  (^uite  independently  of  pressure. 
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Of  these  stntps  it  will  bo  woll,  for  the  sake  of  brevity,  to  eoofine  oar 
attention  principally  to  'complete  transverse  softening.' 

In  a  CRBe  of  oomplete  tranflverse  Boftening  involving  the  mid-dorsal 
region,  the  temperature  in  the  axilla  usually  varies  between  08°  and 
100°  F.,  though  with  an  extension  of  the  patliological  process,  or 
towards  the  close  of  the  disease,  it  may  rise  to  101**,  102**,  or  even 
higher.  Meanwhile,  the  lower  extremities  themselves  are  often  dis- 
tinctly cold  to  the  hand — the  temperature  being,  in  some  cases,  more 
or  less  sabnormal.  It  is  important  to  note  this,  beoaase  it  might 
have  been  supposed  that  hyperajmia  and  a  slightly  elevated  tempera- 
ture would  exist,  owing  to  the  vaso-motor  nerves  of  the  limbs  being 
paralysed. 

The  motor  paralysis  of  the  lower  extremities  is  absolute,  and  the 
abdominal  muscles  are  also  powerless.  The  feet,  as  the  patient  lit>s 
in  bed,  are  extended  and  often  inverted,  so  that  the  great  toes  cross 
one  another.  The  skin  after  a  time  tends  to  become  dry  and  scurfy. 
The  muscles  feel  flabby  to  the  hand,  but  they  waste  only  to  a  slight 
extent,  and  continue  week  after  week  to  show  only  a  small  amount,  if 
any,  of  diminution  in  the  degree  of  their  irritability  to  faradic  and  to 
galvanic  cnrrents. 

The  sensibility  of  the  limbs  is  completely  abolished  both  for  tactile 
and  painful  impressions,  as  well  as  for  differences  of  tempcruture  and 
tickling.  A  like  abolition  of  sensibility  exists  over  the  trunk  up  to 
the  level  of  the  'ensiform  area'  while  above  this  level  the  sensibility 
becomes  quite  natural.  Though  the  nppcr  limit  of  anaesthesia  may 
be  quite  sharply  defined,  yet,  iu  these  cases  of  complete  transverse 
softening,  there  is  often  no  distinct  'girdle-sensation.* 

The  muscles  of  the  lower  extremities  may  show  some  slight  irri- 
tability when  they  are  forcibly  tapped,  and  when  the  soles  of  the  feet 
are  strongly  tickled  there  may  be  very  slight  movements  of  the  toes  ; 
but  beyond  this  there  is  generally  an  entire  absence  of  all  re- 
flex movements — there  is  no  ankle-clonus,  no  knee-reflex,  and  a 
similar  absence  of  the  cremasteric  and  abdominal  reflexes.*     In  the 

*  In  one  recent  c^e  in  which  paraplegia  had  exinted  for  over  three  months 
in  oonaeqoenco  of  a  complete  trftusrorae  softening  in  the  upper  dorsal  rogioa 
(with  tbc  iibuv«-nientioned  clinical  aigna),  the  writer  wm  ranch  atruck  with  the 
extremely  pallid  appearaooe  of  ihe  grej  matter  ihronfiph  the  whole  length  of 
the  cord  below  the  seat  of  •oft<faing.  The  absence  of  the  refiexe«  maj  be  la 
part  doe  to  sn oh  condition  of  the  grey  matter,  and  this  itself  majr  be  catued 
bf  a  apftcm  of  its  Tesseb  in  some  way  iodnood  by  the  leatou  above.  Soma 
amount  of  spattca  may  atao  exist  in  the  vesMls  of  the  limbs,  whose  tempera- 
ture is  often  rather  Bubnormal. 
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initial  BtAges  of  the  affection,  however,  anJ  e&peciully  when  tbo 
•  often  in  g  doei  not  involre  the  whoI«  tran«ver«e 
area  of  the  cord,  all  these  reflexes  may  be  extremely  well- 
marked  for  a  time,  thongh  they  tend  gradually  to  diminish  (see 
p.  538). 

For  the  Grst  ten  days  or  a  fortnight  there  is  often  complete  reten- 
tion of  nrine,  hut  after  this  time,  when  the  lumbar  region  of  the  cord 
ogain  becomes  capable  of  manifustitig  to  sume  extent  its  ceiitnc  func- 
tions, the  initini  retention  gives  place  to  incontinence  of  nrine.  This 
fluid  may  then  be  discharged  at  intcrrnU  of  from  two  to  three  hunra  in 
small  qnantities,  owing  to  the  occurrence  of  n-flex  contractions  of  the 
bladder  whenever  it  attains  u  certain  degree  of  falnesa.  The  passage 
of  a  cathetcTj  however,  in  these  caoes  will  often  show  that  the  tiladder 
is  never  completely  emptied — two  to  four  ounces  remaining  after  the 
reflex  contractions.  Unless  special  precautions  are  taken,  the  urine, 
in  such  patients,  speedily  becomes  ammomacal,  ami  more  or  lesa 
loaded  with  mucaa. 

The  boweln  are  usually  constipated,  and  relieved  only  after  the  atl- 
ministration  of  aperients  or  enemuta.  At  these  times  there  is 
generally  incontinence  of  faeces — the  patient  having  no  power  uf  con- 
trolling the  reflex  actions  conccmcd  in  defamation  when  they  have 
once  been  strongly  excited.  The  actual  passage  of  the  motion  is, 
moreover,  unfclt. 

Under  the  irritative  inQuences  emanating  from  the  ^eat  of  softening 
during  the  period  of  its  establishment,  a  small  bed-sore  may  begin  to 
form,  often  amenable  to  treatment.  Later  on,  sloughs  are  apt  to 
form  upon  the  heels,  over  the  malleoli,  and  in  other  situations 
habitually  exposed  to  continuous  pressure.  But  the  most  frequent 
Bite  for  intractable  sloughing  bed-sores  is  over  the  sacrum.  Indam- 
malion  of  the  mucous  membrane  of  the  bladder  is  at  lani  set  up  ;  and 
tlie  innaniniatiun  may  extend  up  one  or  botli  ureters,  so  as  to  impli- 
cate the  pelvis  of  the  kidney,  when  minute  Abscea&es  may  also  form 
in  the  kidney  itself. 

Under  the  inBuence  of  these  varioas  conditions  the  patient's  appe- 
tite and  strength  gradually  fail ;  emaciation  proceeds  ;  and  death 
alter  a  time  may  come  from  sheer  exhaustion,  aided,  perhaps,  by 
some  intercurrent  inflammatory  affection  of  the  lungs. 

In  regard  to  diagitOBiB,  it  may  be  said  that  the  recognition  of  this 
disease  at  the  bedside  often  presents  coiuiderable  difllcultius.     We 
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mnst  be  guided  partly  (a)  by  the  pationt^s  history  and  state  ;  partly 
(b)  by  the  mode  of  onset  of  the  disease  ;  and  partly  (c)  by  the 
symptoms  of  the  fully  estftbliabed  affection. 

(a)  The  points  in  regard  to  the  previotia  history  which  are 
of  }>rincipal  signiticancc  are  these.  The  disease  presents  itself  as  a 
Rpontaneons  or  idiopathic  affection^  sometimes  without  apparent  caasft 
or  definite  antecedent  conditions  of  any  kind,  bnt  sometimes  as  a 
sequence  of  one  or  other  of  various  known  and  common  ante- 
cedents. 

Tims,  in  certain  cases,  the  symptoms  set  in  more  or  less  suddenly 
after  some  great  bodily  fatigue;  in  others  after  extreme  sexual  ex- 
cesses; or  they  may  occur  during  tho  period  of  convalescence  from 
certain  acute  fevers,  such  as  Tariola,  typhus,  and  other  exanthemata, 
or  after  rheuniatic  fever.  During  tlie  first  week  or  two  after  child- 
birth there  is  likewise  the  possibility  of  the  initiation  of  such 
symptoms  ;  and  also  in  the  later  stages  of  syphilis.  These  different 
conditions  may  act  very  varionsly  in  contributing  to  bring  about  ft 
focus  of  softening  in  the  spinal  cord,  and  nothing  ifioro  than  con- 
jectures can  be  advanced  in  regard  to  its  actual  pathogenesis  in  the 
serernl  cases. 

Again,  the  symptonia  indicative  of  a  primary  softening  of  the  cord 
may  set  in  after  the  action  of  other  conditions,  regarded  by  some  as 
'exciting*  rather  than  as  'predisposing  causes.*  Of  these  the 
following  may  he  enumerated  : — Prolonged  exposure  to  cold  and  wet  ; 
sudden  suppression  of  the  menses  or  of  otlier  accustomed  fluxes  ; 
violent  emotional  disturbances  ;  or  the  existence  of  some  inflamma- 
tion in  one  or  other  uf  tlio  pelvic  organs,  such  as  the  nterns  or  the 
bladdiT  and  urt'thra  (instances  of  the  latter  class  being  some  of  the 
cases  formerly  supposed  to  be  paralyses  of  '  reflex  *  origin).  In  regard 
to  the  mode  of  operation  oftheso  'exciting  causes/  all  tbat  is  certainly 
known  is,  that  softening  of  the  cord  seems  to  set  in  not  unfrequently 
in  persons  who  have  been  subjected  to  one  or  other  of  them. 

In  regard  to  (6)  the  mode  of  onset,  this  is  usually  not 
abrupt  and  sfldden  ;  there  is  often  rather  a  slow  increase  of  paralysis 
durin;r  a  week,  ten  days,  or  a  fortnight.  Still,  it  is  a  fact  tliat 
softening  of  the  cord  (apparently  due  to  thrombosis)  does  occasionally 
cause  a  snddcn  incomplete  paralysis,  tliongh  such  paralysis  increases 
sabeequently  in  the  manner  above  stated.  Such  a  case  must  not 
therefore  be  confounded  with  haemorrhago  into  the  cord,  merely  hj 
reason  of  its  absolutely  abrupt  onset. 
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The  extent  to  which  the  diagnosis  turns  npon  (c)  the  nature 
of  the  sjmptoniR  of  the  fully- established  affec- 
tion cannot  be  very  definitely  defined  except  in  some  cases.  When 
the  softening  is  slight  and  partial,  it  gives  rise  to  no  distinctive 
ftyniptoms  ;  but  where  there  are  clinical  signs  of  the  existence  of  a 
complete  transverse  lesion,  the  chances  are  that  the  lesion 
itself,  if  not  a  pnmary,  is  at  all  events  a  secondary  softening. 


In  regard  to  the  regionfti  diagnosis  in  cases  of  soften- 
ing of  the  spinal  cord,  the  following  points  require  to  be  borne 
in  mind  : — 

The  indications  as  to  the  transverse  area  involved,  and  as  to  the 
npper  limits  of  the  change  in  the  tipinal  cord,  are  wholly  derivable 
from  tlie  presence  or  absence  of  the  vftrioiis  signs  and  symptoms  which 
have  already  been  set  forth  (pp.  523-524). 

The  attempt  to  ascertain  the  lower  level  of  the  lesion,  and 
consequently  its  longitadinal  extent  in  the  cord,  is  always  difficultj 
and  often  cannot  bo  achieved  with  any  success.  The  indications  are 
all  obscure,  uncertain,  and  apt  to  fuil.  This  is  especially  the  case  if 
we  attemjit  to  base  an  opinion  on  the  fact  of  the  existence  or  absence 
of  superficial  or  deep  reflexes  (see  p.  537).  Tbas,  complete 
transverse  softening  may  exist  in  the  upper  dor- 
sal region,  and  extensive  secondary  degenerations 
may  have  been  produced,  yet  for  week  after  week 
there  may  be  a  complete  absence  of  all  the  re- 
flexes (superficial  and  deep)  dependent  upon  the 
cord  below  the  npper  dorsal  region.  This  the  writer 
has  ascertained  by  rcpeattd  clinical  examinations  of  cases  whose 
nature  has  been  subsequently  verified  post-mortem. 


8.  ACUTE  MVKLITIS. 
By  many  writers  and  practitioners  the  term  'myelitis'  is  used  in  a 
somewhat  vague  manner,  and  with  an  evident  tendency  to  include 
under  it  as  many  different  affections  or  states  of  the  spinal  cord  aa  pos- 
aible.  Critical  discrimination  seems  to  hare  been,  and  still  seems  to  be, 
Bomcwhat  in  abeyance  by  many  who  describe  or  report  cases  of  disease 
of  the  spinal  cord.  They  set  down,  only  too  frequently,  aa  instances 
of  '  myelitis  *  not  only  all  cases  in  which  the  substance  of  the  spinal 
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cord  is  Boftened,  bat  Btill  more  all  those  in  which  it  is  indarated — and 
at  times,  no  less  impartially,  those  in  which  it  is  roorclj  dogencrated. 

ThevariotiB  etatee  of  the  cord  to  which  the  term  'myelitU*  has  beenpriD> 
cipally  applied,  may  be  ranged  under  four  oategoriea. 

(1).— SofleningK  of  the  CuiJ  are  the  condiiioni  which,  as  we  hare  alneadj 
pointed  out,  are  by  almost  all  observers  and  writers  regarded  ua  inataoceaof 

*  Acute  Myelitis.'  Tet  to  a  large  nt^jurity  of  these  cunditioas  any  aach  oame  ia 
altogether  inappropriate.  The  ttpecial  subject  of  this  nectlon,  however,  will  be 
those  forms  of  softening  to  which  the  name  'myelitis*  may  be  more  appro- 
priately applied. 

(2). — Next  come  the  oaees  of  spinal  disease  that  commonly  go  by  the  name 
of  'anterior  potio-myelitiV  'cornunl  myelitis,*  or  *  ncut*  fipinal  paralvMa.'  Of 
late  something  like  definite  evidence  concerning  the  inflammafor}'  nature  of  tbe 
initial  morbid  conditions  has  been  forthcoming,  altliough  in  its  Inter «tage» (that 
1?,  at  thoite  Btiiges  with  which  alone  we  had  previous  familiarity)  the  morbid  pro- 
oega  bears  rather  the  impress  of  a  degenerative  condition.  Of  this,  however,  mons 
will  be  said  in  the  next  eectioo. 

Jostastbere  are  the  two  foregoing  sets  of  acute  proccasos  which  are  commooly 
inoladed  under  the  term  '  acute  myelitis,'  so  are  there  two  sets  of  chronic  prt*- 
cesaes,  to  which  the  term  '  chronic  myelitis'  is  commonly  applied. 

(3).—' Secondary  degenerations*  of  the  spinal  cord  have,  indeed,  in  epite  of 
their  name,  and  of  what  is  known  ns  to  tiieir  orijrin,  boen  erroneously  regarded 
of  late  by  some  writers  as  inflammatory  changes  (Zicmssen's  *  Cyclopeedia/  vnl. 
xiii.,  p.  769),  that  is,  furms  of  '  ohronio  tnyelitU.*  In  this  condition  we  have 
bands  of  Us«uc-ct)ango  producetl^  in  which  some  uf  the  characteristics  of  non- 
infiammatory  softening  are  blended  with  those  pertaining  to  a  patch  of  soleroais. 
In  brief,  we  have  eflecta  resulting  from  a  primary  fatty  degeneration  of  the 
nerve-fibres,  and  a  secondary  hyperplasia  of  the  neuroglia ;  and  from  first  to 
laitt  there  ia  not  the  least  reason  for  believing  in  the  existence  of  au  inflammatory 
procebB(we  pp.  201,  and  5S3). 

(4).— If  we  turn  now  to  'solerosoa'  of  the  oord  of  primary'  origio,  we  again 
meet  wiUi  processes  which  are  commonly  r^arded  and  described  as  forms  of 

*  chronic  myelitis.'  Tliia  nomenclature  ia  objectionoblc  as  applied  to  tbe  pro- 
cesses in  the  spinal  cord,  just  as  it  ta  in  Its  application  to  like  processes  occurring 
in  other  organs,  as  the  liver,  the  lungs,  or  the  kidneys.  Fibroid  overgrowth, 
which  forms  tbe  basis  of  so  many  cxamplea  of  'cirrhosis'  or  'scloroais'  tn 
different  organs  and  tisaueaoftho  body,  is  a  process  pathologically  inlermisdiate 
between  iiifiammatioa.  on  the  one  hand,  and  degeneration  on  the  other.  Thus, 
what  were  fnrraerly  named  '  interstitial  inflammations,'  are  now  the  *  non- 
inflammatory hyperplasias'  of  some  pathologiata,  and  the  '  fibroid  degeneratioaa * 
of  others.  It  would  seem  that  the  view  as  to  the  inflammatory  nature  of  auoh 
processes  Is  erroneous,  if  we  look  either  to  what  is  known  cuuceruing  their  modea 
of  initiation,  or  to  the  actual  nature  of  the  changes  themselves  (which  agree  in 
almost  every  particular  with  those  of  infiltrating  new  growths) ;  it  would  seem, 
moreover,  not  less  erroneous  if  we  look  to  the  clinical  history  of  the  affections 
themselves  in  which  these  Bclcro&eB  occur.    It  oonveya,  therefore,  an  altogether 
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fmoneooB  itnplicaiion  to  speak  of  such  mere  fibroid  orergrowtbB  or  indurations 
«8  so  many  instances  of  'chroaic  myelitis.' 

It  will  be  seen  tbattbe  writer  attribates  to  inflammalion  a  far  more 
rcrstricteJ  rule  in  the  production  of  morbid  conditions  of  the  spinul 
cord  than  ie  customary. 

Tbat  many  of  the  forms  of  *  softening  *  of  the  spinal  cord  are  of  a 
«im[>ly  degt'iicratire  type  (doe  to  disturbances  of  blood-snpply),  and 
that,  iu  tlie  great  oiajority  of  cases,  Xhvbe  are  the  instances  in  which 
'  fioftcning  ^  appears  to  occur  as  a  priuiary  process^  the  writer  feels 
assnrud.  On  the  other  buml,  it  seems  clear  tbat,  in  many  cases, 
changes,  tnily  iiiHainmatory  in  their  origin  and  progress,  may  terminate 
in  the  production  of  states  of  '  softening  *  of  the  cord,  which  arc  indis- 
tiiiguisliabie  by  naked  eye  from  the  fioftenings  of  degi-nt-rative  type, 
and  nbich  can  as  yet  also  be  very  imperfectly  dibcruuinuled  by  the 
microscope. 

These  latter  true  inflammatory  softenings  rery  rarely  occur  sr 
primary  pathological  states  ;  ihuy  are  met  witli  rather  us  secondary 
changes,  after  one  or  other  of  the  following  primary  lesions  or  morbid 
conditions. 

Ttiua  we  may  get  inflammatory  softenings  spreading  (a)  around 
and  from  wounds  or  other  trnnmatic  legions  of  the  spinal  cord  ;  or  (b) 
starting  from  sume  blood-clot  or  tumour  situated  in,  or  pressing  upon* 
the  substance  of  ll)6  cord.  It  is  not  by  any  means  clear,  howerer,  that 
nil  the  forms  of  softening  which  arise  iit  the  IntttT  manner  should  be 
regarded  as  of  nu  inflammatory  nature;  and  much  room  for  doubt  also 
exists  as  to  the  real  |>athogeiiesi8  of  many  cases  of  sos;alled  *  com- 
pression myelitis'  (p.  609). 

Another  cause  of  tiiK^  inflammatory  changes  in  the  spinal  cord 
('myelitis  periphcrica  ')  is  to  be  found  (c)  in  spinal  leptomeningitis* 

Suppuration  is  clearly  a  process  of  Inflfimmntory  origio,  and  might  tberofora 
be  expected  to  occur  occasiouully  iu  the  uiidst  of  'sottcoiogs'  which  resalt  from 
iutlAmmatioa.  In  tho  light  of  what  hae  been  eaid  above,  the  following  state- 
cQunt  by  Erb  is  of  congideniblc  interest.  De  says: — "Actual  supfiurution  occurs 
vury  rarely  in  acute  myelitic.  Wlien  nb«(»;sB  of  the  cord  di>e&furm,  it  itigeueraUy 
■eooodary  to  a  bcvere  tranmatic  lesion  nr  to  suppurative  nienin^tia.  In  spoo* 
CaneCMM  myelitiR,  on  the  other  hand,  suppumtion  is  exocedinxly  rare,  and  has 
only  been  observed  in  u  very  few  ca^s."  Thu»,  suppuration  is  met  with  just  in 
tlio«e  forms  of  softcuing  ('myelitis ')  which  are  undoubtedly  of  iodaomiatorj 
origin  ;  and,  on  t)ie  other  band,  it  Ia  not  met  with  in  the  ordinary  oaaea  of 
primary  or  spoutaneuud  softeaiag,  here  owumcd  to  be  of  Doo-mflammatory 
nature. 
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In  inBtanoeg  other  Iban  those  above  mentioned,  suppuration  only  rarely  occorv 
in  the  itpinal  cord.  Small  ditiKminatcd  absccftdcfl  niny,  however,  be  fonnd  io 
pyajmic  cases,  as  they  are  iu  the  bmin  and  in  othfr  organs. 

One  other  condition  requires  to  be  referred  to  here,  and  that  is  the  so-culled 
acute  central  myelitia,  deKrilwd  origintilly  by  Albom,  and  aft^wards  studied 
by  Hayem  ('  ArchiveA  de  Physiologic,'  IST-i.  p.  003).  These  are  casea  in  whreh 
upparently  spuutuiivous  *  KuftvHiug  *  is  met  with,  implicating  iu  thu  main  the 
centml  grey  matter,  and  thnt  often  through  a  onn»irlcrnble  extent  of  the  conl. 
At  times,  however,  tlie  softening  extends  beyond  the  grey  matter,8ons  to  inTolre 
more  or  less  of  the  surrounding  white  substance,  when  it  has  been  termed 
myelitis  diffusa.  Considerable  obKurity  still  prevails  in  regard  to  Uie 
Ktiology  of  these  nffeotinns.  In  some  caties,  such  a  change  has  l>c«n  met  with 
as  part  of  an  Infeutive  procci^s,  in  which  minute  vessels  in  the  grey  matter  of  Uie 
cord  have  beeti  found  obstructed  with  micrococci.  Occasionally,  moreover,  in 
certRMi,  at  preK>Dt,  ituperfeclly  known  oouditions.  minute  thromboses  may,  at 
Hamilton  has  shown,  occur  throughout  (he  spinal  conl,  and  more  especially  in 
its  grvy  matter,  and  thus  lead  on,  in  the  main,  to  the  production  of  a  centml 
softening  (*  Hrit.  and  F'or.  Med.  Chir.  Iteview,'  April,  1876,  p.  447).  In  thia 
latter  cni±e,  the  patient  wiu*  suffering  from  pyelitis,  and  il  is  supposed  that  there 
may  hnve  been  some  blood-poisoning.  Still  it  was  nnl  ascertained  that  the 
muKitudee  of  minute  thrumbi  w?rc  either  associated  with  or  caused  by  micro* 
eocci  in  the  »e«»e]s.  Il  appears  pr<>l>able,  however,  that,  if,  from  any  cau^, 
minute  widespread  obstructions  of  small  vessels  occur  in  the  spinal  cord, 
softening  would  take  pince  principnlly  iu  the  grey  matter,  owing  to  it«  greater 
vasculurity.  Wo  should  thus  get  that  particular  distribation  of  this  change 
which  is  met  with  more  especially  in  cases  of  so*calIcd  '  acute  central '  or  *  dlffu&e 
myelitis.' 

A  careful  6tu<Iy  of  the  two  cases  of  this  dif^esse  recorded  by  Ilai'om  has  by  no 
means  t>ufficed  to  convince  me  thut  they  ought  to  bo  regarded  us  having  had  an 
inflammatory  origin.  Neither  the  symptoms  nor  the  mo<Ie  of  onset  of  the 
disease  lend  any  distinct  support  to  this  view  ;  nor  do  the  reeulta  of  the  elabor- 
ate examination  to  which  the  spinal  cnrds  wore  submitted  by  this  accom- 
plished observer,  show,  at  alt  conclusively,  that  the  pathological  condiiiong  met 
with  were  inflammatory  either  at  tlieir  commencement  or  in  their  subsequent 
progress. 


From  what  hns  been  enid  it  will  he  gnthorcd  that,  in  the  writer's 
opinion,  true  inflauimatory  conditions  of  the  cord  are 
only  with  extremo  r&rity  of  primary  origin,  and 
that  they  occur,  for  the  most  part,  ar  secondary 
complications  in  association  (a)  with  wounds  or  injuries  of  the 
cord  ;  (ft)  ivitb  foreign  bodies  in  its  substance ;  or  (c)  with  spinal 
leptomeningitis,  either  simple  or  tnbercnlnr. 

The  supervention  of  a  n-al  myelitis  in  the  course  of  either  of  tlieee 
diseases  of  the  spinal  cord  would  perhaps  be  associated  with  on  ex- 
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■ggeration  of  the  already  existing  febrile  condition  ;  Trith  an  increase 
in  the  amoant  of  paralysis,  and  in  the  degree  of  interference  with 
seneibility  ;  possibly  also  irith  more  pain,  restlessness,  and  spasms. 

From  the  point  of  view  of  diaguosU  this  is  abont  all  that  can 
be  said  at  present. 

Acute  myelitis  may,  us  already  indicated,  become  associated  with 
more  or  loss  of  distinct  snpjinrnlidn,  and  almost  certainly  goes  on  to 
tlie  formation  of  well-marked  foci  of  softening.  These  may  remain 
limited  in  site,  bat  occasionally  they  hare  a  distinct  tendency  to 
spread  above  and  below  the  original  seat  of  injury  or  disease. 

^m  9.     ACUTE    SPINAL     PARALYSIS. 

^H       This  afibction   occurs  commonly  in  children,  but  more  rarely  in 
^H  adults. 

^H  Its  other  names  'anterior  polio-myelitis'  and  *  anterior  comnal 
^^myelitis  '  imply  that  it  is  an  affection  of  inflammatory  origin.  Until 
^  quite  recently  no  distinct  evidence  could  be  adduced  in  proof  of  this 
position,  partly  because  no  thorough  post-mortem  examination  of  the 
cord  had  been  made  in  cases  in  which  death  had  occurred  at  a  period 

Enct  very  remote  from  the  onset  of  the  disease.  Lately,  this  kind  of 
evidence  has  been  forthcoming,  and  with  the  result  of  decidedly 
strengthening  tbe  view  that  the  primary  condition  is  nn  inflammatory 
process,  which  localises  itself  in  the  anterior  cornua  of  the  cord,  and 
mainly  in  the  lumbar  and  cervical  regions.  In  later  stages  of 
the  disease,  the  lesion  met  with  is  a  waited  condition  of  the  parts  of 
the  anterior  cornua  involved,  the  great  ganglion  cells  therein  being 
notably  atrophied^  and  the  sarrouoding  neuroglia  more  or  less  over- 
grown. 
But  whether  we  look  upon  the  initial  pathological  condition  as  on 
inflammation  limited  to  the  regions  of  the  anterior  cornua,  or  as  a 
peculiar  atrophic  degeneration  primarily  involving  the  great  ganglion 
cells  of  the  anterior  cornua,  it  is  almost  equally  difficult  for  us  to  give 
any  rational  explanation  of  the  conditions  which  immediately  deter- 
mine this  or  that  localised  process. 


The  characteristics  of  this  affection  are  so  distinct  and  well  defined, 
^BB  to  make  it,  in  the  mnjority  of  cases,  one  of  the  easiest  of  all  the 
diseasea  of  the  spinal  cord  to  diagnose. 
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There  may  be  alight  initial  fobrile  symptoms.  ftccompAnied  by  some 
headache,  f;icknf?s6,  and,  on  rare  occasions,  convulsions  iwheu  th« 
patient  is  «  child.  The  latter  symptoms  are  nsaally  absent  in  adnlts. 
Such  a  condition  may  eiiperrene  abruptly  in  the  midst  of  apparent 
health.  From  the  fact  that  it  was  originally  only  known  to  occar  in 
young  children,  thifl  affection  was  formerly  commonly  known  as  'in- 
fantile paralysis.' 

Paraiytfis  then  koU  in  speedily — it  may  be  within  a  few  boars — and 
is  more  or  less  wideitpread.  The  muscles  are  flaccid  ;  reflex  actions 
(except,  it  may  be,  the  plantar  reflex)  are  abolished  or  greatly  dimin- 
ished. In  the  course  of  a  few  days,  generally,  some  imjirovement  as 
regards  motor  power  sets  in  in  certain  parts,  and  Tery  slowly  pro- 
gresses in  them.  It  may  go  on,  continnously,  to  complete  recovery  in 
the  counse  of  a  few  months ;  or,  as  often  happens,  such  recovery  is 
only  partial.  In  the  latter  case,  certain  mnscles  or  gronpa  of  mcsclea 
remain  paralysed,  and  in  them  a  rapid  atrophy  occurs.  When  tested 
electrically,  these  muncles  exhibit  the  *  reaction  of  degeneration '  (p.  10). 
Tiie  affected  parts  are  not  at  first  notably  altered  in  temperature,  bnt, 
after  a  time,  they  become  cold,  and  sometimes  more  or  less  cyanotic. 
There  is  no  iinpaimient  of  sensibility;  and  no  interference  with  the 
functions  of  tlie  hlnddor,  or,  if  at  all,  only  for  a  few  days.  The  fnnc- 
tions  of  the  rectum  are  commonly  not  interfered  with,  though  obstinate 
constipation  rany  exist. 

All  the  characters  mentioned  in  (he  last  paragraph  accord  with 
those  which  present  themselves  in 'infantile  paralysis,' but  later  on 
differences  again  show  themselves. 

One  of  the  characteristic  features  in  the  child  is  arrest  or  rather 
diminished  rate  of  growth  in  the  parts  affected,  so  that  the  limbs,  or 
parts  of  limbs,  paralysed  remain,  ever  after,  more  or  less  abortive.  This, 
of  course,  cannot  occur  in  the  aduU  ;  and  also,  owing  to  the  fact  that 
the  joints  are  stronger,  Uie  secondary  deformities  duo  to  secondary 
contractions  taking  j>Iaoe  in  certain  non-paralysed  antagonist  ninscle* 
(often  so  serious  in  the  child),  are  not  met  with  to  anything  like  the 
same  extent  in  adults. 

In  regard  to  diagnosiB  the  mode  of  origination  of  the  disease  ;  the 
fact  that  the  paralysis  is  purely  motor,  and  accompanied  by  no  inter- 
ference witli  sensibility  ;  the  fact  that  the  reflexes  are  abolished,  and 
that  there  is  an  entire  absence  of  primary  spasms  ;  the  fact  that  after 
the  first  few  days,  at  least,  tho  functions  of  the  bladder  and  rc-clum 
are  not  interfered  with;  and  also  that  in  later  stages  tliere  is  atrophy 
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of  mnscles,  «nd  tbe  existence  of  the  el^-ctrical  '  reaction  of  dogenera- 
tion  *^these  constitute  a  g^roup  of  conditions  which,  taken  as  a  vhole, 
is  thoroughly  distinotire. 

The  disease  with  which  it  is  mostliable  to  bo  confounded  it*  *  chronic 
Bpinal  paralysis.'  The  points  of  distinction  will  be  given  under  this 
head  (p.  609).  '  Progressive  muscular  atrophj/  if  we  bear  in  mind 
its  very  chronic  onset,  is  much  less  liable  to  be  confounded  with  the 
present  disease,  as  also  if  we  recollect  that  in  it  atrophy  makes  it« 
appearance  before  paralysis  rather  than  after,  and  that  the  electrical 
reactions  are  notably  different  fp.  621). 

'i'he  fact  of  the  absence  of  spasms,  tho  diminution  of  reflexes,  tlie 
non-interference  with  sensibility  and  with  the  sphincters,  together  with 
the  abrupt  origin  of  the  disease,  suffice,  indeed,  to  separate  the  '  acute 
Bpinal  paralysis  *  of  adults  from  all  other  afiections  of  tlio  spinal 
cord. 

For  the  6rst  few  days  of  its  onset,  if  it  induces  a  symmetrical  para- 
plegic condition,  and  chances  to  be  associated  with  paralysis  of  tho 
bladder,  an  acute  spinal  paralysis  may  be  confounded  with  an  incom- 
plete thrombotic  '  softening*  of  the  cord  involving  its  anterior  seg- 
ment. The  total  disappearance  of  the  reflexes  should, 
however  inspire  doubt,  and  this  doubt  may  be  successively  strength- 
ened by  a  8{»eedy  rofiuroption  of  power  over  the  bladder,  followed  in 
about  ten  days  by  the  development  of  the  '  reaction  of  degeneration' 
and,  subsequently,  by  the  occurrence  of  atrophy  in  the  paralysed 
muscles — the  loss  of  the  reflexes  still  remaining  absolute.  This  is  a 
combination  of  signs  which  could  not  occur  from  a  focal  lesion  (f^g., 
Boflening)  involving  only  the  anterior  half  of  the  cord. 


10.  ACUTE  ASCENDING  PARALYSIS. 

This  is  an  obscure  affection  of  the  spinal  cord,  first  definitely 
described  by  Landry  in  1859  (and,  therefore,  sometimes  named 
*  Landry's  paralysis*),  characterised  on  its  clinical  side  by  the  exis- 
tence of  a  progressive  paralysis,  advancing  rapidly  from  below  ii|>- 
wards,  so  as  finally  to  implicate  parts  dependent  for  their  innervation 
upon  the  medulla  oblongata ;  characterised  also  on  its  anatomical  side 
by  the  most  puzzling  absence  of  any  appreciable  pathological  change. 

On  account  of  the  latter  peculiarity,  the  disease  ought  not  to  be 
referred  to  in  the  present  place,  but  rather  to  be  described  among  the 
functional  diseases  of  the  spinal  cord  (p.   592).     But  this  disease, 
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has  such  an  amount  of  similarity  with  '  acute  spinal  paralysis'  and 
*  chronic  spinal  paralysis/  from  a  clinical  point  of  view,  that  it 
seems  very  desirable  for  their  descriptions  to  follow  one  another,  so 
that  their  mutual  allioDces  as  well  as  dififereuces  may  be  the  more  dis- 
tinctly appreciated, 

The  disease  seems  principally  to  occur  in  persons  between  the  agett 
of  twenty  and  forty,  and  to  be  decidedly  more  freqaeut  in  males  tban 
in  females.  Although  the  brain  and  spinal  cord  of  those  who  linve 
died  from  this  afioction  have  now  been  frequently  examined  by  skilled 
observers,  the  results  have  hitherto  been  entirely  negative,  so  far  as 
morbid  anatomy  is  concerned . 


All  prodromatamay  be  absent.     When  present  there  may,  for  a  fe 
days,  or  even  for  a  few  weeks,  be  a  slight  febrile  condition  from  time 
to  time,  with  a  sense  of  weariness,  and  more  or  loss  numbness  in  the 
Jimbs,  especially  in  the  CIps  of  the  fingers  and  in  the  feet. 

The  disease  thcu  more  definitely  declares  itself,  by  n  marked  weak- 
ness of  the  lower  extremities;  soon  to  be  followed  by  actual  paralysis, 
which,  &S  in  the  '  subacute  and  chronic  spinal  paralytiis,'  shows  itself 
first  in  the  diRtnl  portions  of  the  limbs,  and  gradually  approaches  the 
trunk,  so  that  in  the  course  of  two  or  three  days  the  paralysis  of  the 
lower  extremities  becomes  complete. 

The  tnmk  muscles  are  next,  and  soon,  implicated  in  a  similar  manner. 
The  patient  can  no  longer  sit  np  or  torn  in  bed.  Respiration  becomes 
more  and  more  affected. 

Soon,  though  sometimes  after  a  distinct  interval,  the  upper  extre- 
mities become  implicated;  though  here  again  the  paralysis  first  in* 
Volvos  the  distal  portions  of  the  extremities,  and  thence  gradually 
spreads  (after  a  period  in  which  mere  paresis  exists),  till  the  whole 
limbs  become  completely  powerless. 

The  paralysed  limbs,  both  upper  and   lower,  are  lax,  and  show  no 
trace  of  contraction.     Though  the  muscles  are  flaccid,  they  do  not 
undergo  any  marked  amount  of  atrophy  similar  to  t 
wliich  occurs  in  the  case  of  *  acute  spinal  paralysis.' 

In  accordance  with  this  latter  peculiarity,  there  is  the  further 
striking  characteristic  that  the  electrical  reactions  of  nervos 
and  muscles  continue  perfectly  normal.  This  seems  now 
to  be  a  well  attested  fact,  and  it  has  been  verified  by  good  obserTen 
even  after  complete  paralysis  (without  atrophy)  has  existed  for  several 
weeks. 
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cSensibility  is  scarcely,  if  at  all  nITccted ;  nor,  as  a  rnle,  are  pains 
complained  of  in  the  paralysed  parts. 

The  nnirition  of  the  skin  is  not  impaired,  bo  that  there  is  no  ten- 
dency to  the  formation  of  bed-sores.  Coldness  and  a  cyanotic  condition 
of  the  limbs  do  not  seem  to  be  cbaracterifrtios  of  this  aOecUon. 

The  sphincters  are  usually  not  at  all  affected.  Constipation  is  often 
marked,  and  defcecatiou  may  be  rendered  difficult  owing  to  paralysis  of 
tlie  abduminal  muscles. 

In  regard  to  reflex  octione,  these— espmally  the  skin-reflexes — may 
not  be  much  affected  at  first,  but  may  be  abolished  later  on.  Existing 
information  is  deffclire  concerning  '  tondon-reflexes  '  in  this  affection, 
and  tbe  writer  has  mode  no  observations  on  the  point  himself. 

As  a  rnle  there  is  no  febrile  elevation  of  temperaluro. 

At  the  stage  above  indicated,  in  uearly  one-tliird  of  the  recorded 
cases,  or  it  may  be  even  before  the  arms  have  been  much  implicated, 
the  disease  becomes  arrested,  and,  after  a  brief  interval,  recovery  of 
power  begins  to  manifest  itself— usually  in  a  reverse  order,  so  that 
power  is  regained  Grst  over  the  armi^,  then  over  the  trunk,  and  subse- 
quently (in  the  course  of  several  weeks)  over  the  lower  extremities. 

Bat  in  the  remaining  two-thirds  of  the  cases,  after  the  arms  hare 
become  paralysed,  the  disease  still  progresses  so  as  to  affect  the  cer- 
vical muticles,  the  diaphragm,  aud  finally  tlie  muscles  innervated  by 
the  motor  nerves  of  the  medulla.  Thus,  in  its  later  phases  the  disease 
is  characterised  by  a  greatly  increasing  difficulty  in  respiration  ^  great 
weakness  in  voice;  extreme  rapidity  of  pulse;  and  possibly  by  ia- 
cquality  of  the  pupils.  Finally,  increasing  paralysis  of  the  muscles 
concerned  with  articulation  and  deglutition  sets  in ;  and,  owing  to  tbe 
augmenting  difliculties  of  reiipiraUon,  death  may  arrive  at  auy  moment 
by  aspliyxia. 

This  cliuiax  of  the  disease  may  be  reached  in  the  course  cren  of 
three  or  four  days  ;  on  the  other  hand,  it  may  not  be  reached  nntil  as 
many  weeks  have  elapsed.  Whenever  the  disease  has  advanced  so  far 
as  seriously  to  implicate  the  medulla,  recoveries  are  comparatively 
rare. 

In  quite  exceptional  cases,  the  disease  may  pnrsue  a  reverse  order 
throughout  ;  implicating  the  nerres  of  the  medulla  first,  then  those 
of  the  cervical  region  of  the  cord,  aud  so  on.  The  celebrated  Cuvicr 
is  said  to  have  died  from  the  disease,  progressing  in  this  rery  unusual 
manner. 


From  the  point  of  riew  of  diagnosis,  it  is  clear  that,  so  far  as  tbe 
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eatahtishfd  disease  is  concenied,  we  have  in  this  affection,  in  '  i 
spinal  paralysis  of  adalts/  and  in  tbe  sab-acute  forms  of  'chi 
upinal  paralysis  *  maladies  that  present  certain  well-marked  points  of 
similarity.  In  oach  we  hare  to  do  with  simple  motor  paralysis,  with 
no  fevtT,  no  tenderness  or  pains  in  the  spine,  no  pains  in  the  limbs  or 
oontruclious,  and  with  no  incontinence  of  urino  or  faMScs,  or  tendency 
to  the  occurrence  of  bed-sores. 

*  Acute  ascending  paralysis  '  differs  from  both  those  affections,  how- 
ever, in  the  important  fact  that  rapid  atrop}iy  docs  not  set  in  in  the 
paralysed  muscles,  and  tiiat  the  electrical  reactions  in  no  way  differ 
from  those  met  witli  in  healthy  nerves  and  mui^cles. 

In  the  very  acute  cases,  of  a  few  days'  duration  only,  these  distinc- 
tions would  bo  worthlesjfy  as  sufficient  timo  wonld  not  hare  elapsed 
to  moke  it  possible  for  either  of  these  signs  to  occur.  In  such  rapid 
caees,  therefore,  tho  distinctly  progress!  vo  character  of  the  disease  is 
that  which  will  serre  to  distingaish  it  from  the  more  severe  coses  of 
*  acute  Kpinitl  paralysis,'  in  which  tho  paralysis  seta  in  simultaneously 
tfaroagiioot  the  whole  of  the  parts  affected,  and  often  with  a  pretty 
distinct  initial  febrile  disturbance.  Then,  again,  there  is  the  fact 
that  this  latter  disease  has  no  tendency  to  involve  the  medtdla,  and  is 
only  very  rarely  fatal. 

It  is  in  the  diagnosis  of  the  more  slowly  evolved  forms  of  '  acnte 
ascending  paralysis,*  from  the  similarly  progressive  cases  of  *  chronio 
spinal  paralysis,*  that  llie  development  of  rapid  atrophy  of  the 
muscles,  together  with  the  *  reaction  of  degeneration '  conies  to  be 
distinctive  of  the  latter  affection.  Then,  again,  in  '  acute  ascending 
paralysis,'  there  is  a  longer  persistence  of  reflex  actions,  and  a  far 
greater  tendency  to  the  nianifetstatiun  of  symptoms  showing  that 
medulla  oblongata  is  involved. 


Wo  must  now  give  some  details  concerning  five  forms  of  paralytM^ 
also  apt  to  be  acute  in  their  mode  of  onset,  though  they  are  all 
more  or  less  rare  forma  of  paralysis  of  spinal  origin,  and  none  of 
them  ore  kuuwn  to  be  associated  with  definite  pathological  changes 
— thoy  belong,  therefore,  to  the  category  of  so-called  FnnntioBii 
Siseaaes  of  the  Spijial  Cord. 


11.     TOXIC  SPINAL  PARALYSES. 
Under  this  name  reference  must  be  made  to  a  class  of  case»  of 
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paraplegia  produced  by  poisons  of  various  kinds.  It  constitntes  a 
floniewhat  heterogeneous  group,  coucoruiiig  which  our  knowledge  is 
•till  very  defective — in  the  main,  because  snch  cases  are  of  rare 
occurrence. 

Of  the  toxic  agents  taken  into  the  bodj,  and  capable  of  entailing 
a  more  or  less  complete  paraplegic  condition,  some  are  minerals,  such 
as  arsenic  and  lead  ;  others  are  of  vegetable  origin,  such  as  aconitia, 
conia,  veratria,  prussiu  acid,  ergot,  and  alcohol;  while  others  again 
are  of  animal  origin.  In  the  majority  of  cases,  their  action  as 
'  causes  ^  is  not  sufficiently  potent  to  lead  to  paralysis  with  any- 
thing like  uniformity.  They  need  the  concurrence  of  other  favour- 
ing circnmstancos,  probably  in  the  main  intrinsic ;  but,  nnder  the 
combination  of  conditions  thus  resulting,  a  paraplegia  may  be  induced 
• — in  actual  modes,  liowever,  that  may  differ  considerably  among 
thciuselvcs  in  differeut  cases.  It  is  only  in  this  attenuated  sens« 
that  the  above  mentioned  poisons  are  to  bo  regarded  as  'causes'  of 
paraplegia.  They  onght  perhaps,  from  this  point  of  view,  to  be  con- 
sidered as  predispohing  rather  than  as  exciting,  and  in  no  case  as 
proximate,  causes  of  paraplegia. 

This  holds  good,  for  all  that  we  know,  concerning  the  fitful  and 
irregular  manner  in  which  arseuic,  lead,  and  alcohol  (and  probably,  to 
a  similar  extent,  other  toxic  substances)  give  rise  to  paraplegic 
■ymptums  in  those  who  have  taken  them  to  excess. 

Thus,  in  regard  to  arsenic,  it  is  true  that  in  certaiu  cases  Orfita 
observed  paraplegic  conditions  in  dogs  which  had  taken  large  (juuu- 
titics  of  this  drug  ;  but  such  symptoms  would  seem  to  be  met  with 
only  occasionally  as  a  result  of  acute  arsenical  poisoning  in  man,  and, 
perhaps,  with  cquul  rarity  in  those  who  have  habitually  consumed 
large  quantities  of  this  substance. 

Again,  according  to  Tanquerel  des  Planches,  out  of  200  cases  of 
lead-poifloning,  in  only  fifteen  did  the  paralysis  produced  implicate 
the  lower  extremities;  and  in  one  only  of  these  did  it  occar  as  a  dis- 
tinct paraplegia.  This  case  might  well,  therefore,  have  been  due  to 
some  accidental  combination  of  conditions — in  short,  it  might  have 
Itecn  a  coincidence  rather  than  a  definite  rcsnit  of  the  taking  of  lend  ; 
or  if,  in  any  sense,  a  result  of  this  antecedent,  then  a  result  of  it  only 
ia  part  and  in  conjunction  with  other  co-operating  causes. 

Lead-poisoning  may  act  in  more  ways  than  one  in  bringing  about 
paralysis.  It  commonly  induces  a  condition  of  lowered  vitality,  which 
may  favour  the  development,  in  different  cosefl,  of  this  or  that  de- 
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generatiTC  condition  of  Uic  Epinal  cord.  In  such  cases,  it  can  gencrallr 
oulr  be  considered  as  one  among  other  determining  conditions,  tending 
to  bring  about  one  or  other  form  of  paralysis.  It  has  seemed,  for 
instance,  to  act  as  one  factor  in  the  production  of  'spasmodic  paralysis  * 
on  one  or  two  occasions ;  more  frequently,  according  to  Erb,  it  has 
seemed  to  hnre  some  share  in  the  production  of  a  'chronic  myelitis ' ; 
while,  according  to  Bramwell,  in  certain  casos  it  faronrs  or  may  seem 
to  be  the  actual  cause  of  progressive  mnscular  atrophy.  A  cade  of 
this  latter  type  has  recently  been  under  my  care  at  University  College 
Hospital. 

The  more  specific  effects  of  lead  as  a  poison  are,  however,  seen  in 
the  production  of  a  well  known  furm  of  paralysis,  which  principally 
afiects  the  extenisor  nioscles  of  the  upper  extremities,  causing  them  to 
atrophy,  and  leading  to  the  well-known  condition  commonly  cha- 
racterized as  •  wrist-drop*— the  electrical  reactions  of  the  atrophied 
muscles  being  those  comprised  nnder  the  *  reaction  of  degeneration  * 
(p.  10). 

In  regartl  to  this  spcciSo  form  of  paralysis,  it  has  been  oonsidered  doubtfal 
wbetlter  In  regard  it  aa  one  of  a  peripheral  type,  or  u  a  paralysis  due  to  some 
changtt  in  the  spinal  cord.  The  eridcttce  seems*  however*  decidedly  to  incline 
towftrds  the  latter  view.  On  thid  point  £rb  ftaj'S: — "In  speaking  of  the  patho 
genesis  of  lead  pamlvfiiB,  which  is  such  a  peculiarly  characteristic  nffectton,  I 
have  Bought  to  show  that  its  origin  is  probably  spinal  instead  of  peripheral,  and 
£.  Ecaiak  has  estahlislied  this  more  aocarately  and  in  a  more  detailed  manner 
by  the  sifting  and  critical  examination  of  a  larger  amount  of  materia).  He 
comes  to  tbecoitolusiou  that  quite  circumscribed  alterations  Inthe^rey  anterior 
horns  probably  lie  at  the  foundation  of  lead  parrtlysin.  Thi-so  alteration!*  might 
well  be  of  tt  degenerative  or  chronic  inflammatory  nature,  but  arc,  as  a  rule. 
capable  of  rewlution.  Ilcrnhardt  has,  also,  recently  given  in  his  ndherenee  to 
this  view.  lu  fact,  the  whole  fitate  of  things  in  lead  paralysis,  with  reference 
to  mobility,  atropliy,  electrical  relations,  the  absence  of  dirturbancea  of  sensi- 
bility, etc.,  is  so  entirely  aualagous  to  that  in  poliomyelitis  anicriur  chrouica. 
that  we  are  almost  forced  to  the  theory  of  changes  in  the  anterior  grey  horns  in 
lead  paralysis,  On  the  other  hand,  again,  I  recently  saw  two  co&ea  of  paralysis 
of  the  upper  extremitit»,  which,  in  all  their  details,  were  so  completely  analogous 
to  lead  paralysis  that  only  the  entire  lack  of  any  sort  of  evidence  of  lead- 
poisoning  wiis  sufficient  to  detennine  me  to  give  up  this  diagnosis,  and  acoept 
that  of  a  chronic  circumscribed  poliomyelitis  anterior.'* 

In  confirmation  of  these  predictions  it  should  lie  stated  that  Oppenheimer  hiu 
recently  recorded  a  case  of  severe  lead  paralysis  with  autopsy  ('  Lancet,*  Nuv. 
14, 1885)  in  which  a  Bclenwis  of  the  anterior  horns  was  found,  principally  in 
the  cervical  uud  iu  the  lumbur  regiouti  of  tho  oordt  associated  with  a  com- 
plete atrophy  of  the  great  ganglion  cells  in  theee  situations. 


TOXIO    PAEALTSES. 


595 


Probably  tbe  mode  of  action  of  alcofaol  is  even  more  general  and 
ill-deQned.  Wilk^,  however,  goes  so  far  as  to  speak  of  an  *  alcobolio 
paraplegia/  resalting  from  cxccssoa  in  spirit  drinking.  Alcohol  like 
many  poisons,  when  taken  in  undue  quantity,  deteriorates  tlie  nutri- 
tion of  the  body  ^^encrally  ;  it  may  spoil  the  integrity  of  it«  more 
delicate  tissues,  and  thus  interfere  with  the  dit^charge  of  many  diiTercot 
functions.  In  this  way,  through  general  spoiling  and  degeneration, 
the  way  may  be  led  on  to  the  development  of  special  changes  in  the 
nervous  system  favouring  the  occurrence  of  paralysis  in  one  or  other 
part  of  the  body.  If  either  one  of  a  group  of  possible  morbid  changes, 
induced  upon  such  u  basis,  chances  to  affect  principally  the  lower  part 
of  the  spinal  cord  (which  seems  a  part  Bpccially  prone  to  be  im- 
plicated in  such  cases]  a  paraplegia  may  be  induced.  The  principal 
jubtitication,  however,  fur  speaking  of  such  a  state  as  au  'alcoholic 
paraplegia,'  probably  lies  in  tbe  fact  that  here  (as,  indeed,  in  all  cases 
of  toxic  paralysis)  the  first  therapeutic  indication  is  to  be  found  in  the 
renunciutiou  of  the  harmful  ugeiit. 


According  to  Wilks,  'alcobolio  paraplegia'  is  more  frequently  met  with  In 
women  than  in  men,  and  is  brought  about  especially  by  the  habit  of  conrtantly 
drinklog  brandy  or  otlier spirit  to excrsa.  He  says: — "  Drunkard* of  «tl  dewrip- 
tions  ftuffcr  from  miiscalar  and  nervous  weakness,  but.  as  I  before  Bald,  it  Is 
more  eapecially  iu  the  \e^6  that  the  effect  is  most  striking.  A  lots  of  power  i« 
finiobaerved,  acoompanied  by  pains  in  the  limbs,  and  in  eome  casea  by  anna- 
(lieffia*  which  seems  to  indicate  a  cbruuic  nieoingitis  of  the  spinnl  cord.  There 
isj  at  tbe  same  time,  neccasorily  seme  amount  of  foebleueGS  of  other  parts  of  tho 
body  as  well  as  of  the  miud,  and  thus  an  approach  to  general  paral  vbis  t»  pro- 
duced ;  but  sometimes  the  symptoms  arc  aImf>Bt  confined  to  the  legs  and  re- 
•enible  those  of  locomotor  ataxy.  Why  the  brain  should  he  affected  in  one 
oase,  and  the  £:pinal  cord  in  nnoiher,  is  due  probably  to  the  ume  idtueyncrasy 
which  makes  one  man  get  druuk  in  the  hea<l  and  aoolber  in  the  leg*.  ....  I 
might  add  that  drunkards  often  suffvr  from  pains  iu  the  limbs  long  before  there 
is  any  sign  of  paralyiis  "  ('  Dieeaaes  of  tlie  Nervous  System/  p.  224). 

I>r.  Broadbent  has  described  a  form  of  'Alcoholic  Paralysis'  in  which  the 
upper  as  well  as  the  lower  extremities  are  afTt-ctcd,  to  which  he  assigns  the  fol- 
lowing characters  ('  Med.  Chirurg.  Trans.,'  1884,  p.  141). 

**  There  is  first  gradually  iucreaeiug  weakness  of  the  lower  extremities  which 
may  be  noted  for  eome  time,  when  marked  loss  of  power  become*  manifest  in 
the  extensor  muscles  of  the  forearm,  giving  rise  to  double  drop-wrist.  Il  oanaot 
be  said  that  when  tliia  is  finit  apparent  there  is  no  ditttinct  paralysis  eUen here  ; 
the  lower  extremities  and  the  back  are  weak,  but  tbe  drop-wrist  may  be  com- 
plete, and  the  flexors  of  the  hand  may  also  Iw  paralysed  bo  that  the  hand  is  like 
a  flail,  while  the  morements  of  the  elbow  and  sbotdder  are  good  and  fairly 
vigorous,  and  the  patient  can  support  himself  on  his  feet.    Ab  tbe  paralysis  ad* 
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TAncea,  all  the  muacleB  of  both  upper  iind  lower  extremities  are  affected,  and  the 
UmbBcan  only  just  be  moved,  the  arma  baiag,  as  a  rule,  more 
aeriousljr  implicated  than  the  legs;  the  muscles  of  the  trunk  alsa 
are  pariilyscd  »o  that  the  patient  cannot  raise  himself  or  turn  ia  bed.  The 
sphiDClefM  retain  their  functional  power,  and  sentiation  is  not  affeoted. 
There  Is  no  pain  from  first  to  last,  though  the  muscles  may 
be  tender  on  handling."  In  one  exceptional  case,  however,  Droadbcat 
■aya,  *' sharp  pains  shot  down  the  legs  from  time  to  time,  and  there  wa«  incon- 
tinence of  urine."  There  is  no  fever  and  no  spa«m.  A  remarkable  loss  of  tone 
in  the  capillaries  exietf',  so  that  when  the  patient  ia  seated  on  the  edge  of  the 
bed  with  the  legs  hanging  down,  the  feet  become  filled  with  blood  and  can 
literally  he  seen  to  swell  and  become  puffy.  It  is  the  degree  of  capillary  para- 
lysis which  is  remarkable,  and  the  early  period  at  which  tt  is  observed.  The 
knee-jerks  are  absent  There  are  no  signs  of  Implication  of  the  medulla.  In 
oases  which  prove  fatnl,  **  Death  is  caused  eventually  by  paralyKis  of  the  respi- 
ratory mufclcs,  and  the  diaphragm  is  the  first  of  tfaeee  to  be  atfected.  .  ,  .  Latert 
the  muDcItis  of  the  chest  become  affected,  apparently  from  below  upwards,  when, 
of  course,  death  ensuea  from  apncca.*'  In  one  case,  examiued  posUmortem, 
Broftdl)ent  was,  after  careful  exHmination,  unable  to  discover  either  macroscopic 
or  mioroecopio  changes  in  the  Bpinn!  cord.  He  thinks  the  affection  ia  most 
closely  related  to  '  acute  ascending  parnlyftis'  and  does  not  hesitate  to  re^rd  it 
M  a  spinal  malady.  In  regard  to  causation,  he  sayg,  "  It  would  appear  that 
unrestricted  access  to  stimulants  thronghout  (he  entire  day,  and  nn  indoor  ioao* 
tive  mode  of  lire,  were  the  conditions  which  together  invited  the  disease;  tLea» 
were  just  tlie  conditions  common  to  the  five  women  and  two  men  who  have 
eome  under  my  obFervation." 

It  is  unfortunate  that  neither  of  these  obserrers  baa  given  the  flleotrioal 
reactions  of  the  paralysed  muscles  in  the  cascB  tliey  have  re- 
oorded,  and  without  exact  information  on  this  point,  in  regard  to  both  induced 
and  constant  currents  (whether  for  instance  the  electrical  '  reaction  of  d^eneT%- 
tion '  exists  or  not),  it  is  absolutely  iroposffible  to  discuss,  with  any  advanlnge.  th» 
alliances  of  the  affection  described  by  Broadbent.  It  is  equally  clear  that  his 
form  of  alcoholic  paralysis  is  quite  different  from  that  described  by  WilKa.  It 
is  worthy  of  remark  al«o,  in  this  connection,  that  Dr.  Hadden  has  aiuceTccorded 
two  other  cases  of  so-called  *  alcoholic  paralysis'  (*  Path.  Tmns./  1885,  p.  54) 
the  clinical  characters  of  which  do  not  accord  with  either  of  the  types  above 
referred  in,  and  that  he,  moreover,  supports  a  view  of  the  pathology  of  alcohoUo 
panklyitifl  which  is  quite  different  from  that  supported  by  Broadbent,  or 
assumed  to  exist  by  Wilks  (the  latter  supposes  a  chronic  meuingltis  or  meningo- 
myelitiit)  since  he  says,  **  although  our  knowledge  of  the  pathology  of  alcoholic 
paralysis  is  as  yet  very  scanty,  there  seems  to  be  little  doubt  that  the  lesion  is 
essentiHlly  one  of  the  peripheral  nerves.  According  to  Lnnceraux  and  Drejch- 
field  the  alterations  begin  in  the  nerve  fibres  themselves,  hut  in  the  second  of  my 
ea«ea  it  had  rather  the  characters  of  a  peri-neuritis  or  sclerosis." 

All  these  divergences  of  result  and  opinion,  deciiledlj  strcngtlien 
Die  in  my  notion  that  tiie  name  'alcoholic  paralysis'  is  an  unfortunate 
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one ;  that  at  prcsont  there  is  no  one  condition  whicli  answers  to  this 
name  ;  and  tliat  Ha  aduplloii  will  tend  to  encourage  the  making  of  an 
eaiiilj  arrived  at,  slip-ebod  diagnosis,  or  what  seems  to  be  snoh,  when 
iu  reality  no  diagnosis  in  the  proper  sense  of  the  term  has  been  made. 
There  is  great  danger,  in  fact,  thattho  term  *  alcoholic  paralysis'  may 
soon  come  to  be  jntit  as  meaningless,  and,  it  may  be  added,  erroneous, 
as  its  compeer  '  hysterical  paralysis '  is  too  often  found  to  be. 

The  notion  has  recently  been  advanced  by  Moxon,  that  a  certain 
class  of  poisons  which  own  the  common  property  of  being  'depres- 
sants of  the  circulation/  have  also  a  tendency  to  paralyse  the  liind 
legs  rather  thnn  the  fore  legs  of  animals.  In  this  group  of  poisons 
are  Included  aconitia,  conia,  and  (thougli  doubtfully)  veratria  ;  as  well 
as  chloral  ami  prufl&ic  acid.  He  thinks  these  drugs  act  by  cnasing 
farther  iuipediments  "to  tlie  exceedingly  and  pccniiarly  difficult 
hlood-snpply  of  the  caudul  end  of  the  spinal  cord  *'  (*  Brit.  Med. 
Joum.,'  April  2nd,  1881.  p.  4d6).  In  refcreuce  to  this  view,  it 
fihoald  be  borne  in  mind  that  extreme  feebleness  of  blood-current  is 
of  itself  a  common  cause  predisposing  to  the  occurrence  of  thrombosis 
both  in  arteries  and  veins,  and  that  such  a  condition  may  intervene 
in  some  of  these  cases  of  poisoning,  and  thus  load  to  the  development 
of  the  paraplegia.  This  would  enable  us  to  account  for  the  otherwise 
inexplicable  fact  of  the  maintenance  of  the  paralysis  long  after  other 
effects  of  the  poison  have  passed  away — as  seems  to  be  not  uufre- 
quently  the  case.  This  being  so,  any  such  paralysis  could  only  be 
counted  as  a  toxic  paralysis,  iu  a  very  indirect  fashion.  Nothing  uioro 
deBoite  can,  I  believe,  be  said  in  regard  to  the  possible  paralysing 
action  of  tbis  class  of  poisons. 


12.     INTKBMITTENT     PARAPLEQU. 

Very  few  cases  of  paraplegia  of  this  type  have  been  recorded^  and 
it  must  certainly  be  a  condition  of  extreme  rarity. 

The  earliest  recorded  example  was  made  known  by  Rombergi  and 
as  this,  both  in  its  nature  and  its  course,  seems  to  have  been  a  typical 
instance,  it  may  be  cited  here.  *  A  woman,  sixty-four  years  of  ago, 
after  being  quite  well  the  day  before,  was  suddenly  attacked  with 
paralysis  of  the  lower  extremities  and  of  the  sphincters.  Sensibility 
was  unchanged,  consciousness  clear^  the  temperature  cool,  pulse  ^, 
small  and  empty,  no  pain  in  the  spinal  cord.     The  next  day  there  was 
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an  ftstonisTiing  change  in  the  condition.  Hie  patient  could  walk 
Again  and  roid  urine  Toltintarilj,  and  onlj  complained  of  weakness  ia 
the  legs.  The  following  morning  there  was  paraplegia  again,  which 
had  get  in  at  the  same  hour  oa  it  had  done  two  days  heforc.  A  third 
paroxysm  was  awaited,  which  also  set  in  at  the  appointed  tiue, 
although  without  paralysis  of  the  sphincters.  Quiuine  efifocttid  a  rapid 
cure.* 

Two  other  cases  are  cited  hy  Erb,  In  one  of  them,  there  were  also 
three  attacks  before  cure  took  place  under  the  influence  of  quinLne; 
but  in  the  other,  observed  by  Hartwig,  attacks  of  intermittent  para- 
lysis seem  to  hare  gone  on  for  many  months.  It  is  worthy  of  note 
that,  in  the  two  former  cases,  there  is  no  statement  that  the  patient 
had  previously  suffered  from  ague ;  while,  in  that  of  Hartwig,  althoagK 
the  mail  had  been  afflicted  with  tertian  intermittent  fever  tivo  years 
previously  for  a  few  weeks,  there  is  no  mention  made  of  the  recur- 
rence of  any  other  symptoms  of  this  type,  even  during  the  period  that 
thu  patient  continued  subject  to  the  attacks  of  interauttcnt  para- 
plegia. 

We  know  absolutely  nothing  as  to  the  real  cause  or  intimate  patho- 
logy of  such  attacks.  Any  future  cases,  therefore,  deserve  to  be 
observed  and  recorded  with  the  greatest  care.  Meanwhile,  it  shonld 
be  remembered  that  the  cases  already  observed  seem  to  have  proved 
extremely  amenable  to  the  influence  of  quinine  and  of  arsenic. 


13.     HTSTBRIOAL    PARAPLEGIA. 

Great  difference  of  opinion  exists  as  to  the  frequency  of  any 
affection.     The  same  remark,  however,  may  be  made  concerning  hi 
sterical  paralyses  generally.     Some  think  they  see  them  frequent 
others  regard  such  affections  as  rorities. 

It  is  admitted  by  all,  that  paralyses  of  an  hysterical  typo  more  fr 
quently  belong  to  the  paraplegic  than  to  the  heniiplegic  variety. 

Hysterical  paraplegia  is  commonly  incomplete,  and  the  limbs  affectod 
may  be  either  flaccid  or  rigid.  Definite  characters  are,  however,  wanting 
throughout.  Reliance  is  always  placed  principally  upon  the  absence  of 
distinct  evidence  of  organic  disease,  such  as  would  be  furnished  by 
muscular  atrophy  together  vrith  the  electrical  *  reaction  of  degenera- 
tion,' by  incontinence  of  urine  or  of  fieces,  and  by  the  occurrence  of 
bed- so res. 

Beyond  these  negative  characters  it  ia  most  important  to  look  to  the 
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previouR  history  of  the  patient,  to  the  coarse  of  the  disease,  and  for 
the  existence  (or  for  the  history)  of  sadden  variations  in  important 
symptoms.  The  coexistence  of  other  evidences  of  hysteria  is  of  little 
absolute  value,  because  it  is  so  common  to  find  symptoms 
of  a  so-called  hysterical  order  associated  with  real 
organic  d i sease  either  of  the  spinal  cord  or  of  tba 
brain. 

The  electrical  reactions  are  usually  normal,  thoagh  there  may  be  a 
slightly  lowered  irritability  to  both  currents.  Variations  in  sensibility 
are  common.  Thus,  the  muscles  may  be  so  insensitive  that  the 
strongest  faradic  currents  produce  no  pain.  There  may  also  be  anal- 
gesia of  the  skin  in  some  regions,  in  which  sensibility  to  tonch  and 
temperature  are  preserved,  In  other  skin  regions  there  may  bo  marked 
hyperccslhesia.  These  anomalies  in  regard  to  sensibility  are  apt  to  be 
temporary  and  shifting  in  their  seat.  Variations  in  degree  of  motor 
power  may  also  be  met  with  from  time  to  lime. 

In  such  cases,  there  may  also  be  marked  exaggeration 
of  the  deep  reflexes,  that  is  the  existence  of  an  kle 
clonns  on  one  or  both  sides  as  well  as  an  unduly  free 
knee-jerk.  It  is  especially  important  to  bear  in  mind  that  marked 
ankle  clonus  may  be  present,  independently  of  actual  organic  disease, 
Similarly,  no  absolute  weight  can  be  attached  to  the  absence  of  knee- 
jerk,  as  deciding  against  a  functional  malady  and  in  favour  of  organic 
disease.  Too  much  importance  has  been  attached  to  this  sign. 
Tlie  writer  has  been  many  cases — partly  children,  partly  young  womeny 
and  partly  adults — iu  ^'hich  although  there  were  no  symptoms  point- 
ing to  spinal  disease,  no  knee-jerk  could  be  elicited  under  the  most 
favonrable  conditions,  that  is,  with  bare  knee  and  use  of  percussion 
hammer.  In  many  of  the  cases,  these  results  have  been  confirmed  by 
several  examinations  at  difiTerent  times.  They  seemed  to  bo  individual 
peculiarities,  and  in  no  way  indicative  of  cerebral  or  of  spinal  disease. 

As  I  have  said  before,  therefore,  the  diagnosis  of  hysterical  para- 
plegia will  rarely,  if  ever,  be  legitimately  made  upon  the  mere  positive 
characters  presented  by  the  patient.  The  cautious  and  skilled  prac- 
titioner will  be  inclined  to  place  much  more  weight  npon  the  absence 
of  certain  signs  or  peculiarities,  the  presence  of  which  is  clearly  indica- 
tive of  organic  disease  of  the  spinal  cord. 

In  short,  the  real  question  that  presents  itself  in  all  these  doubtful 
cases  is — have  we,  in  the  case  before  us,  to  do  with  a  functional  dis- 
order or  with  an  organic  disease  in  the  spinal  cord?     Borne  even  good 


600 


PAnALYSES    OP   SPINAL   ORTQIN. 


observers  are  rather  too  prone  to  look  upon  t)ie  terms  '  fonctjonal  * 
and  '  hysterical '  as  iatorchangoable.  This  the  writer  considers  a 
regrettable  error,  tending  to  create  confusion.  Sorely  there  maj  be 
fiiDctionul  paralyses  which  hare  no  right,  mere!/  as  snch,  to  tlw 
appelatioD  *  hysterical,* 

Having  satisfied  ourselves  that  the  disease  is  not  likely  to  be 
organic,  we,  npon  this  hnsis  only,  may  assume  that  we  probably  hare 
to  do  with  a  faaolional  disorder.  We  gain  nothing  by  calling  sach  a 
case  hysterical.  There  is  oftentimes  no  warrant  for  so  doing-.  Tlis 
nse  of  the  term  mny,  and  docs,  seem  to  imply  some  extra  definiteneaa 
of  knowledge  on  the  part  of  him  who  uses  it;  and  yet  a  close  exami- 
nation of  his  position,  and  of  his  grounds  for  employing  the  term,  would 
probably  soon  convince  his  questioner,  if  not  himself,  that  he  does  not 
possess  any  superior  dcfinitt^ness  of  knowledge — and  that  he  is  only  in 
a  position  to  say  that  the  probabilities  are  more  or  less  strongly  in 
favour  of  the  view  that  the  patient  is  sufifcring  from  a  functional  dis- 
order, rather  than  from  an  organic  disease,  of  the  spinal  cord. 

In  a  certain  proportion  of  those  cases,  the  patient  presents  no  other 
symptoms  or  mental  peculiarities  that  could  be  described  as  hystoricaL 
By  myself,  therefore,  such  a  term  would  never  be  applied  to  one  of 
theso  cases — I  should  simply  speak  of  it  as  a  case  of  functioiukl  dis- 
order. 

In  other  instances,  it  is  trae,  a  paralysis  may  coexist  with  diriti 
hysterical   symptoms.     These  are,  however,   precisely    the   cases 
which  the  greatest  amount  of  care  and  circumspection  are  no 
before  coming  to  thoconclnsion  that  the  particular  case  before  na  ia 
of  hystt^rical  paralysis.     I  have  no  hesitation  in  saying  that  cases  of  by 
Bterical  paraplegia,  rightly  so  called,  are  only  encountered  with  extreme 
rarity  ;   and  that,  on  the  other  bond,  cases  of  organic  disease  of  i 
spinal  cord,  associated  with  more  or  less  marked  hysterical  sympto 
are  not  uncommonly  met  with — and  that,  moreover,  a  by  no  means 
inconsiderable  percentage  of  these  cases  nre  r(?gurded  by  this  or  Uiat 
practitioner  as  cases  of  *  hysterical  paralysis.'     Such,  at  least,  are  the 
cases  that  come  under  my  own  obsen-ation  uot  uafrequently. 

In  tills  latter  class  of  cases,  it  is  perfectly  true  that  the  sympto 
are  often  largely  in  excess  of  those  due  to  the  actual  organic  disease. 
We  have  symptoms  of  a  more  permanent  and  incurable  type  due  to 
the  organic  disease,  and  beyond  these  a  pretty  broad  fringe  or  margin 
of  symptoms  of  a  curable  and  changeable  order,  dae  to  functional  ex- 
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ation  through  the  influenco  of  fear,  fnncy,  or  other  less  definable 

cansutiou.     Tlic  recognition  of  tliitj  may  enable  us  confidently 

a  speedy  mitigation  of  symptoms  as  possible  in  such  cases. 

'Disseminated  sclerosis*  in  its  early  stages  is  a  disease  which  is 
pccnliarly  apt  to  be  confounded  with  hysterical  paralysis.  This 
idiseasc  is  not  at  all  commonly  known  to  the  great  majority  of 
jtructitioners,  and  is  often  difficult  of  diagnosis  in  its  early  stages. 
Kot  being  able  to  identify  itg  manifestations  with  those  of  any 
organic  disease  that  is  well  known  to  them,  obserrers  of  it  are  often  apt, 
when  Ihey  meet  with  it,  to  regard  it  as  functional  and  to  call  it 
•  hysterical.'  This  is,  in  part,  all  tho  more  pardonable,  because  even 
those  who  hare  the  largest  experience  of  such  diseases  as  *  disseminated 
.cclerosis,*  at  times  nu'et  with  ea^fs,  which,  in  their  early  stages,  can 
<>nly  be  separated  with  the  greatest  difliculty  from  such  functional 
disorders  as  are  rightly  tenned  hysterical.  Tho  diflicalty  of  diagnosis 
in  some  of  these  cases  is,  in  fact,  extreme. 

A  similar  difficulty  is  also,  at  times,  apt  to  present  itself  in  the 
recognition  of'  primary  lateral  sclerosis '  (spasmodic  spinal  paralysis), 
vhcn  it  occurs  in  young  women,  and  with  a  similar  result  so  fur  as 
diagnosis  iti  concerned. 

The  other  organic  diseases  which  are,  perhaps,  most  frequently 
apt  to  be  confounded  with  hysteria  when  occurring  in  young  women 
are  'subacute*  and  'chronic  spinal  paralysis* ;  and  also,  the  early  stages 
of  the  paralysis  associated  with  *  Pott's  disease,'  in  cases  where  the 
aognlar  onrvature  is  slight  and  undetected.  Uut  in  both  sets  of  cases, 
only  ordinary  care  is  needed  to  prevent  any  such  errors  being  made. 

In  conclusion,  I  would,  therefore,  call  the  student's  and  prac- 
titioner's attention  to  the  following  points,  in  connection  with  the 
sabject  of  this  section  : — 

Where  lie  has  only  reason  to  believe  that  in  a  given  case  he  has  to 
4I0  with  functional  paralysis,  he  should  not  necessarily  and 
in  tho  absence  of  other  good  reasons,  speak  of  it  as  '  hysterical 
paralysis.* 

That  *  hysterical  paralysis  *  is  really  an  extremely  rare  affection,  and 
is  a  diagnosis  most  frequently  arrived  at  by  those  who  are  somewhat 
defectively  equipped  in  regard  to  any  special  knowledge  of  diseases  of 
the  spinal  cord. 

One  cause,  therefore,  why  the  susj)icion  of  the  exiHtence  of  such  a 
malady  is  much  more  fret|nent  than  its  actuality,  is  that  mistakes  in 
diagnosis  are  frequent,  and  that  the  early,  or  sometimes  even  the  late. 
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ktages  of  trHous  organic  discasra  are  erroneously  labelled  as  cases 
'  hysterical  paralysis.* 

Another  reason  why  Buch  a  diagnosiB  is  made  much  more  fre- 
quently than  the  actual  fnctfi  vrould  warrant,  is  to  he  found  in  the 
foci  that  vnrious  organic  diseases  of  the  spinal  cord,  especially  in 
young  woiuvn,  arc  apt  to  be  associated  with  well-mnrked  hysterical 
symptoms.  This  fact  being  ignored,  or  too  much  weight  beiug 
given  to  the  hysterical  symptoms,  a  hasty  diagnosis  is  apt  to  b» 
made,  and  the  case  is  tcnned  one  of  *  hystericnl  paralysis/  when, 
the  most,  the  symplonis  are  only  aggravated  by  coexisting  hysterii 
and  the  real  cause  of  the  malady  lies  in  some  unrecognized  form 
organic  disease. 

Finally,  it  should  be  distinctly  home  in  mind  that  neither  function! 
paralysis  nor  its  more  special  form  'hysterical  paralysis'  can  erer 
safely  diagnosed  except  by  way  of  exclusion.  We  mnst  first,  by  the 
most  careful  examination,  thoroughly  satisfy  ourselves  that  we  have 
not  to  do  with  either  of  the  many  forms  of  organic  disease  of  the 
spinal  cord  or  its  membranes,  before  we  can,  with  any  safety,  romo  to 
the  diagnosis  that  the  case  before  ua  is  one  of  functional  or  o£, 
hysterical  paralysis. 

Tlie  result  of  what  has  been  said  goes  to  show  that  the  diagnosis  oi 
*  hysterical  pnrnlysis  '  is  one  which  should  never  he  lightly  made,  sine*' 
to  make  it  securely  is  one  of  the  most  difficult  problems — demanding, 
as  it  does,  on  the  part  of  thfl  practitioner  a  preliminary  confident 
opinion  that  the  symptoms  in  the  case  before  him  are 
not  expli cable  by  any  known  organio  disease  of  the 
spinal   cord. 


14.  PARAPLEOU  DEPENDENT  ON  IDEA. 

This  is  a  form  of  paralysis,  of  purely  *  functional '  type,  occasionally 
occurring  in  neurotic  impressionahle  persons.  Notwithstanding  its 
usually  slower  mode  of  onset,  it  seems  best  to  refer  now  to  this  variety, 
of  functional  parnlysiR. 

Attention   was    first  called  to  this  class  of  cases  by  Dr.  Rnsscll' 
Reynolds,  who  cited,  amongst  others,  a  typical  instance  in  which 
yonng  lady,  while  attending  to  a  paraplegic  father,  amid  the  addi 
tionul  anxieties   consequent  upon  straitened   circumstances  and  the' 
fatigues  incident  to  teaching  in  order  to  obtain  the  bare  necessaries  of 
life,  at  last,  under  the  infiaence  of  long-continued  strain,  together  witb 
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.hiding  fear  (inspired  by  actual  physical  weakness)  that  she  her- 
self was  becoming  paralysed,  became  reduced  de  facto  to  this  condi- 
tion, as  the  final  outcotue  of  a  slowly-increasing  feebleness  (see  ^Brit. 
Wed.  Jrni;  Not.  G,  1869). 

8uch  a  condition  may  occur  qnite  independently  of  hysteria,  and  be 
just  at»  free  from  anything  like  conscious  simulation  or  desire  to  exag- 
gerate. Wc  cannot  say  positively  that  the  state  i.s  induced  by  what  is 
called  *  inhibition,'  or  by  definite  vascular  spasms  such  as  are  supposed 
to  form  one  of  the  palhologictil  bases  of  the  class  of  so-called  '  reflex ' 
paralyses,  and  yet  both  these  modifying  inflnenccs  over  the  functional 
activity  of  the  spinal  cord  may  be  in  part  operative  when  imagination, 
continuously  excited  in  some  one  direction,  has  a  tendency  to  pervert 
the  functional  activity  of  this  portion  of  the  nervous  system. 

The  same  conditions  that  exist  as  more  lasting  states  in  these  cases, 
probably  exist  temporarily,  under  the  infloence  of  suggestion,  ia 
hypnotised  persons. 

Ill  regard  to  the  symptoms  met  with,  there  is  a  paralysis  of  motion 
in  tiie  lower  extremities,  more  or  less  complete^  often  partial,  and 
generally  withont  implication  of  sensibility.  There  is  unabated  con- 
trol over  the  bladder  and  rectum. 

Dr.  Reynolds  points  out  that,  while  such  patients  may  be  apparently 
qnite  incapable  of  lifting  a  foot  from  the  bed,  they  often  find  themselves 
able  to  turn  or  sit  np  without  any  assistance.  And,  in  slighter  cases, 
thouf^h  they  may  be  unable  to  stand  for  a  moment,  such  patients  may 
jet  he  able  to  move  the  legs  in  any  direction  while  in  the  recumbent 
position. 

From  the  point  of  view  of  diagnosis  the  character  of  the  paralysis, 
and  its  limitation  in  range,  is  thought  to  be  of  importance.  But  still 
more  important  is  the  establishment  of  the  fact  of  the  pre-existence  of 
long-continued  fears  or  fancies  (iu  a  person  of  delicate  or  neurotic 
temperament)  of  such  a  nature  as  to  be  in  accordance  with  the 
patient's  now  present  condition,  combined  with  the  absence  of 
all  signs  positively  indicative  of  any  strnctaral 
defect  in  the  spinal  cord. 

Where  such  a  condition  presents  itself  fas  it  may)  as  a  mere  com- 
plication of  an  actually  existiug  structural  disease,  the  diagnosis 
becomes  either  impossible  or  extremely  diflScult.  It  is,  in  fact,  only 
possible  after  prolonged  observation  and  experience  as  to  the  course 
of  the  symptoms. 
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15.  REFLEX  PARAPLEGIA. 

Some  practitioners  believe  that  paralyses  of  rarioaa  kinds  ore 
brought  ahoat  purely  by  reilex  influences.  They  would  incliule 
under  this  category  some  of  the  cases  of  paralysifi  of  sepa 
ZDnscles,  such  as  the  ocular  ;  some  cases  of  parajysia  of  one  or  b 
anus  ;  or  some  of  the  cases  of  paralysis  of  one  or  both  lower  ex 
treniities.  It  is  tlio  latter  class  of  coses  with  which  we  &re  now 
specially  concerned,  though  much  of  what  is  to  be  said  under  this 
head  may,  wulatit  mutandis,  be  considered  applicable  to  the  whole 
class  of  so-callod  '  retiex  paralyses/ 

Those  who  believe  in  the  common  occnrrence  of  this  form  of  pnra- 
ly&is  are  cousidcrably  less  numerous  than  tbey  xvere  five-aQd-tweu 
years  ago,  when  the  notion  of  its  frequency  and  importance  w 
warmly  espoused  by  Brown-S&^uard  (*  Lects.  on  Paral.  of  Low 
Extremities,'  1861),  and  when  the  morbid  anatomy  of  the  spinal  co 
was  still  very  imperfectly  known.  Tlie  number  of  compe 
obserrers  at  this  time  was  smaller,  while  the  diilicuUy  in  detect; 
morbid  cbaiiL^'es  in  the  spinal  cord  was  much  greater  then  than  it  ii 
now  that  we  are  accustomed  to  employ  more  elaborate  methods  for  its 
preserration  as  well  as  for  its  examination.  Yet  one  of  the  strongest  of 
the  argTjinentH  brought  fonvnrd  in  favour  of  the  existence  of  '  reflex 
paraplegia'  was  the  absence  of  discovered  lesions  in  the  spinal  cord 
in  a  class  of  cases  reported  upon  by  Stanley  in  1838  (*  Mcd.-Chi 
Trans.,'  Vol.  xviii.,  p.  260)  in  which  paraplegia  was  associated  wit 
various  morbid  conditions  of  the  uriuary  organs — cases,  in  fact,  of  the 
so-called  *  urinary  paraplegia.*  And  the  main  support  U 
the  opinions  of  those  who  still  believe  in  the  existence  of  a  class 
reflex  paraplegias,  now,  also,  lies  in  the  absence,  in  certain  cases 
paraplegia  terminating  fatally,  of  any  actually-discovered  leuon. 


The  interpretation  or  pathogonosis  of  the  paralyses  of  tl 
class  put  forward  by  Brown-Sdquard  is  as  follows  : — That  an  irril 
tion,   operating  upon  certain   seusoi^  nerves,   produces   impressioi 
which,  after  impinging  upon  the  properly  related  grey  matter  in 
spinal  cord,  are  thence,  in    part,  reflected    along  vaso-motor  nerv( 
regulating  the  calibre  of  certain  blood-vessels  which  supply  either  (<s] 
the  portion  of  the  spinal  cord  in  relation  with  the  paralysed  ports,  ol 
else  {b)  tbe  great  nerves  or  the  muscles  themselves  of  the  paralysed 
parts.     In  either  cose  this  reflection  of  impressions  resulting  from_ 
irritation  of  sensory  nerves,  from  related  portions  of  the  grey  matt 
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of  the  spinal  cord,  tipon  such  special  groups  of  raso-motor  nerves,  is 
BOpposed  to  lead  to  a  persistent  spasm  of  the  vessels  which  thcso 
nerves  innervate,  so  as  to  cause  a  continuous  anteinic  condition, 
either  of  certain  vascular  territories  in  the  spinal  cord  it«clf,  or  else 
of  the  related  nerve-truuks  and  musclns.  In  cither  case,  too,  the 
nutrition  of  the  parts  involved  in  this  aneemia  is  supposed  to  suffer- 
so  that  their  functions  can  no  longer  be  carried  on,  or  only  in  a  very 
imperfect  manner — and  tlius  a  more  or  less  complete  paralysis  is 
thought  to  result — capable,  however,  of  being  mitigated  from  time  to 
time,  of  actually  intermitting,  or  indeed  of  being  abmptly  cured, 
according  as  temporary  diminutions  or  a  complete  disappearaucc  of 
the  original  exciting  canae,  may  lead  to  a  diminution  or  to  an  actual 
cessation  of  the  snpposed  profound  anicmia  produced  by  the  supposed 
spasms  of  vessels.  These  are  the  theories  and  suppusitions  upon  which 
the  doctrines  of  '  reflex  paraplegia  *  are  based. 

Among  the  sources  from  which  the  initial  irritation  is 
supposed  to  proceed,  almost  all  parts  of  the  body,  internal  as  well 
as  external,  are  cited.  Thus,  irritative  impressions,  it  ia  thought, 
may  emanate  from  almost  any  part  of  the  nrinary  tract — from  the 
nrcthra  lo  the  kidney  ;  in  other  cases,  similar  impressions  may 
emanate  from  some  portion  of  the  female  genital  organs ;  in  others, 
from  the  intestinal  canal,  owing  to  the  presence  of  worms  or  some 
8Qch  persistent  causes  of  irritation;  in  others,  from  somo  por- 
tion of  the  thoracic  organs;  or,  as  it  seems  to  be  thonght,  from  irri- 
tated sensitive  nerves  in  almost  any  part  of  the  body,  whether  situated 
near  the  surface  or  deep  among  the  tissues. 

The  assemblage  of  symptoms  snpposed  to  char- 
acterise these  forms  of  reflex  paralysis  presents 
nothing  like  a  distinctive  mode  of  gronping.  And 
of  the  several  components  of  the  gronp  put  forward  by  Brown- 
S^qnard  in  1661  (he,  ct'L,  p.  33),  as  pertaining  to  one  of  the  most 
typical  varieties,  namely  '  urinary  paraplegia/  none  can  have  any 
pretensions  to  be  /egardcd  as  distinctive,  excepting  the  alleged  ten- 
dency of  the  paralysis  to  vary  in  degree  with  variations  in  the  malady 
on  which  it  is  supposed  to  dcjiend,  together  with  its  tendency  to 
spontaneous  or  easy  cure  coincidentally  with  or  soon  after  the  cessa- 
tion of  the  urinary  troubles,  whatever  they  may  have  been.  In  har- 
mony with  this  latter  character,  also,  are  the  alleged  facts  that 
speedy   cores    hare   been    brought   about   of    cases   of    paraplegia, 
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especially  in  children,  after  the  expulsion  from  the  alimentaTT 
of  tape-worms  or  round-worms;  or,  of  cares  of  the  eatiie  dis^ 
adnlt  females  after  the  cessation  of  eomo  atcrino  inflammation ;  or  of 
cares  of  a  paralysis  of  ocular  muscles  &ft43r  the  removal  of  some 
carious  tooth,  which  had  previously  been  exercising  au  irritatiTO  ia- 
Huence  upon  branches  of  the  fifth  nerve. 


It  would  be  improper  and  usoless  to  deny  the  existence  of 
cases ;    they  are  tLeoretically   possible.       On  the  other    Landf  the 
writer  is  compelled  to  believe,  after  a  very  extensive  experience,  tbi 
if  they  exist,  they  can  only  occur  as  extremely  rare  events. 

Although  it  is  theoretically  possible  that  an  irritation  of  a  senE 
nerve  may  be  reflected  on  vaso-motor  nerves,  so  as  to  lead  to  artei 
spasms  in  certain  territories  of  the  spinal  cord  or  in  certain  groups 
muscles,  no  proof  cxistR  in  favour  of  the  view  that  such  a  conditu 
of  spasm  could  be  maintained  for  weeks  or  even  months.  Nor,  if 
could  occur  for  these  prolonged  periods,  and  to  sach  an  exteut  aa  te 
annul  some  of  the  most  iiiiporlant  functions  of  the  spinal  cord  dariag 
tins  time,  is  it  at  all  clear  tliat  the  nutrition  of  the  cord  in  the  aBTcCted 
regions  would  not  bo  seriously  interfered  with  by  such  prolonged 
anwrnia;  and  if  so,  the  assumed  speedy  resumption  of  heaUhj  faoo- 
tioQS  after  the  disappearance  of  the  vascular  spasms  wonld  constitute 
another  difficulty,  since  such  speedy  recovery  would  be  incompatible 
with  the  theory  upon  which  the  explanation  of  the  disease  is  based. 

Again,  it  is  almost  certain  that  many  of  the  cases  formerly 
supposed  to  belong  to  this  category  of  *  redox  paralysis  '  had  no  right 
to  figure  theroin.  Cases  of  'diphtheritic  paralysis'  have  been  proved  to 
belong  to  a  diflferent  class  ;  and  there  is  good  reason  to  believe  that 
in  other  insstances  the  morbid  condilions  really  existing  as  causes  of 
the  paralysis  have  simply  been  overlooked,  cither  because  the  appre- 
ciable changes  were  only  slightly  advanced  at  the  time  of  the  patient's 
death,  owing  to  the  brief  dumtinn  of  the  illness  ;  or  because  of  the 
want  of  a  thorough  examination  of  the  cord,  conducted  with  all  need- 
ful aids,  care,  and  expenditure  of  time.  , 

It  seems  clear,  therefore,  that  the  opinions  of  those  who  believe  in 
the  existence  of  *  reflex  paralysis/  and  of  *  reflex  paraplegia  '  in  parti- 
cnlar,  stand  much  in  need  of  further  anpport.  Well-observed  and 
well-recorded  instancos  of  the  disease  are  urgently  wanted,  if  redex 
paraplegia  is  to  retain  its  claim  to  a  place  in  oar  nosology. 
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HPINAL  PARALYSES  OF   SUB-ACUTE  ONSET. 
Under  this  head  we  have  paralysis   resulliug  from  the  following 
maes  : — 

16.  Sdb-acuts  a.'sd  Cbrokic  Spinal  Paralysis. 

17.  ScnoFtTLous  Paohymbkikoitib,  associated  with  Vbrtbbbal 
Caries. 

It  should  be  borne  in  mind  that  tome  of  the  forms  of  paixilytis  already 

f'escribedt  r«.,  Nos,  10-15  inclusive,  may  hai^e  a  Sub^Acute  Onsetj 
nd,  on  the  other  hand,  that  y^o.  17  may  have  a  Chronic  Onset 
ue  p,  562/ 
16.  StJB-ACTTTE  AND  CHROMIC  SPINAL  PARALYSIS. 
This  disease  was  believed  by  Dachenne,  who  first  described  it,  to  be 
dependent  upon  a  chronic  dogeneration  occurring  in  the  grey  anterior 
boms,  and  this  view  is  sapported  by  the  few  examinations  as  yet  made 
of  persona  who  have  been  the  subjects  of  this  oHcction.  The  patbo- 
logical  changes  in  the  anterior  horus  have  been  associated  with  atrojdiy 
of  the  anterior  nerve-roots. 

The  causes  of  the  malady  arc  at  present  almost  wholly  unknown  ;  but 
it  occurs  principally  in  individuals  between  the  ages  of  thirty  and  fifty 
jears.  As  with  otlier  chronic  spinal  afiections,  so  with  this,  there  has 
often  been  one  or  other  of  the  following  events  occurring  some  little 
time  before  the  ons^t  of  the  disease : — Exposure  to  cold  atid  damp, 
eome  bhock  or  concussion,  venereal  excesees,  or  great  fatigue  induced 
by  other  causes.  But  what  share  the  pre-cxistence  of  one  or  other  of 
these  conditions  may  have  had  in  initiating  the  disease  cannot  at  pre- 
sent be  defined. 

In  the  sub-acuto  cases,  paralysis  may  become  developed  (usually 
I       in  the  lower  extremities  first)  in  the  course  of  a  few  days  or  weeks ;  at 
the  same  (ime^  there  may  be  some    very  blight  initial  febrile   dis- 
turbance, and  possibly  some  shooting  pains  in  the  back  and  limbs. 

In  the  more  chronic  cases,  the  tatter  symptoms  may  be  absent, 

and  the  onset  of  paralysis  is  very  much  slower.     There  may  be,  at 

first,  mere  paresis,  f«lt  most  in  the  ankles  and  knees  ;  but  gradually 

I        (often  after  many  months)  this  deepens  into  distinct  paralysis  of  cer- 

'       tain  groups  of  muscles,  or  of  the  entire  limbs.     The  muscles  are  flabby 

and  progressively  waste  ;  at  the  same  lime  they  oease  to  respond  well, 

or  even  at  all,  to  the  faradic  current,  and  become  more  sensitive  to  the 

voltaic.     There  may,  also,  be  notable  fibrillar  twitchiugs  in  the  muscles 

,       undergoing  this  atrophic  process. 
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Spnsibilitj  U  unaffected.     Skin  and  tendon  reflexes  in  the  p*i 
regions   are    abolisbed.     The   temperature   of  the   affected   limbs 
lowered  ;  and  the  feet  especially  are  apt  to  be  cold  and  cjanotic 

Soon  tlic  amis  become  aff<?cted  in  a  similar  manner,  luid  here 
paralysis  may  first  affect  either  the  extensors  or  the  fiexors.  It  maT 
remain  more  ur  less  limited  to  certain  groups  of  mnscJes,  or  may 
gra^iually  extend  bo  as  to  implicate  the  whole  limb.  The  distal  part? 
are  nj*ually,  however,  more  completely  involved  than  the  proximal.  In 
the  arms  the  same  kind  of  phenomena  occur  as  in  the  lower  ex- 
tremities, and  there  is  a  similar  absence  of  rigidities  or  contracture*. 

Tlicre  is  no  tendency  to  the  formation  of  bedsores,  and  the  nalrili 
of  the  skin  seems  to  be  unimpaired. 

The  rectum,  the  bladder,  and  the  sexnal  organs  are  usaally  quit 
unaffected. 

After  a  time,  the  oxcessivo  reaction  of  the  wasted   muscles  to 
galvanic  current  decidedly  diminishes;  lliongh  in  the  earlier  stage:* 
this  affection  the  electrical  *  reaclioa  of  degeneration'  exists  with  all 
its  characteristic  details  (see  p.  10). 

In  the  subacute  cases,  after  a  month  or  two.  improTement  m, 
gradually  begiu  to  manifest  itself;  and,  in  exceptional  instances, 
may  go  on  slowly,  but  steadily,  to  complete  recovery.  In  other  of 
these  cases,  however,  certain  muscles  or  groups  of  muscles  do  not 
undergo  the  same  improvement  as  the  others  ;  they  may  contina* 
paralysed,  and  become  more  and  more  atrophied. 

In  the   more    chronic    cases,    recovery  is   less    likely    to    occur 
though  after   the  symptoms  have  developed  to  a  certain   extent,  it 
occasinnnlly  happens  that  no  further  advance  ia  made,     Snch  patieni 
may  remain  in  much  the  same  condition  for  years. 

In  another  class  of  coses, the  malaily  proves  more  continuously  pro- 
gressive.    After  iniplicaling  the  upper  and  lower  extremities  aeverel, 
the  mtjrbid   process  may  extciid  to  the  upper  cervical  region  of  t 
cord,  so  as  greatly  to  interfere  with  respiration;  or  it  may  even  ex- 
tend to  the  medulla,   so   as  to  involvo  the  tongue  and  pharyng 
muscles,  and  more  or  less  interfere  witli  the  functions  of  articnlatioi 
and   deglutition.     In   such  cases  death   is  liable   to  occur  thronglt 
asphyxia  or  slowly  progressing  exhaustion. 

In  not  a  few  cases  of  this  disease,  more  or  less  complete  recoTe 
occurs,  though  it  may  be  only  after  from  two  to  four  years. 


From  the  point  of  Tiew  of  diagaosis  this  malady  bears  a  closer  re- 
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ambiance  to  the  *  Acute  spinal  paralysis'  of  adults  than  to  any  other 
ufTection.  The  two  diseases  are  natnrally  distinct  in  their  modes  of 
initiation,  but  as  established  diseases  (tbal  is,  in  their  later  phaseK), 
they  would  be  very  difficult  to  diNcrimiuato  from  one  another,  in  tho 
absence  of  definite  infurmation  as  to  modes  of  onset — and  such  infor- 
ation  ia  aometimes  not  obtainable.  It  is  the  abrupt  commencement 
of  the  paralysis  over  a  wide  area  of  the  body  that  is  met  witii  in,  and 
whicb  ia  so  distinctive  of,  '  acute  spinal  paralysis'  ;  while  in  the  *  snb- 
ute  *  forms,  and  more  especially  in  '  chronic  spinal  paralysis,*  we  have 
to  do  with  a  distinctly  progressire  apread  of  the  disease  from  part  to 
|>art. 

In  regard  to  the  discrimination  of  these '  sub-acnte  and  chronic  forms 

f  spinal  paralysis  '  from  some  other  Tarictiea  of  spinal  cord  diiioase,  the 

reader  may  refer  to  what  has  been  said  conceroing  the  grounds  on 

which  the  diagnosis  of  '  acute  spinal  paralysis  *  is  to  bo  made  (p.  588). 

In  'amyotrophic  lateral  sclerosis'  the  upper  extremities  may  be 
paralysed,  wasted,  and  tlaccid  as  they  are  in  '  chronic  spinal  paralysis' ; 
but  then  in  the  former  disease  there  would  be  the  characteristically 
different  combination  of  paralysis,  without  wasting,  but  with  more  or 
lesR  rigidity,  in  the  lower  extremities. 

For  the  difctingui»hiiig  characters  of  *  acute  ascending  paralysis  '  sea 
the  account  of  that  affection  (p.  589j. 


17.  8CB0FCL0DS   PACHYMENINGITIS,  ASSOCIATED    WITH   VEETE- 

BBAL     CABIES. 

One  of  the  most  frequent  causes  of  *  Slow  Compression  of  the  Spinal 
Cord  '  is  to  be  found  in  diseases  of  the  vertebrs,  and  especially  siiiiplo 
iaSammatory  or  scrofulous  caries  of  the  bodies  of  the  rcrtebrir  (leading 
lo  angular  curvature,  or  *  Pott's  disease').  Still,  other  kinds  of 
disease  of  the  vertcbrte  may  also  be  productive  of  slow  compression  of 
the  spinal  cord,  and  of  that  form  of  localised  softening  of  the  organ 
which  is  60  commonly  met  with  in  this  class  of  cases  (the  so-called 
*  compression  myelitis  ').  Among  these  may  be  mentioned  cancer  of 
the  Tertebra;,  either  primary  or  secondary;  also  exoatoees  projecting 
into  the  spinal  canal,  or  more  irregular  thiclcening  of  the  bones  in  this 
sitaatiuD,  such  as  are  met  with  occasionally  in  fyphiliiic  h^peroatosia  or 
in  rheumatoid  tirtkntin  (see  Table  II.,  p.  561). 

In  cases  of  vertebral  caries,  a  tough,  yellow,  scrofulous  growth  often 
intiltratea  the  posterior  vertebral  ligameut,  and  thence  apreads  to  the 
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tlnratDftter,  here  producing  tKickening  and  irregular  fuogtMit 
tuny  pri'SS  injurioublj  upon  the  spinal  cord — moro  especiAllj  opoa 
atitero-lat4>nil  columns.     In  thefie  cases,  the  organ  may  be  liuti 
softened  opposite,  and  perhaps  for  a  very  short  distance  above 
below,  the  bite  of  compression.     At  first  such  softening  ia  priocip*!!' 
apparent  in  the  colnmus  above  mentioned  ;  bat  in  cases  of  lo 
duration   it  maj  iaTolve  the   whole   tliickness  of  the  cord,  and 
followed  hy  the  usual  ascending?  and  descending  'secondary  degen 
tions.'     The  softened  matter  itself  is  an  almost  bloodless  diiid  or 
fluid  pulp,  either  of  a  whitish  or  dull  yellowish-white  colour;  and  th 
is  generally  no  undue  vascularity  of  llie  immediately  adjacent  port 
of  the  cord. 

In  certain  other  casfS  of  slow  comprcssioa  no  such  softening  of 
cord  is  produced ;   there  is  rather  a  slow  atrophy  or  disappearauc« 
the  nerve-substance  as  the  pressure  increases,  ttjgether  witli  a  sclerosil 
of  what  remains.    This  is  must  apt  to  occur,  however,  where  the  cord 
pressed  upon  by  some  exostosis,  or  by  irregular  growth  and  ihicken 
of  the  inner  surface  of  the  spinal  canal,  such  as  takes  place  occasion 
in  one  or  other  of  the  cervical  verlebrse. 

It  has  long  been  known  that  no  constant  relation  exists  between 
amount  of  angular  curvature  and  of  paralvf^is  in  diflferent  cases 
vertebral  caries.  Paralysis  may  bo  absent  where  curvature  is  most 
marked.  On  the  other  hand,  with  no  curvature  and  with  only  a 
tlighlly  marked  projection  of  one  or  two  vertebral  spines,  paralysiis 
may  yet  exist  to  a  well-marked  degree.  This  is  due  to  the  fact  that 
in  such  cases  the  cord  is  only  very  rarely  cotnprt'ssed  by  the  boa 
while  it  is  frequently  more  or  less  pressed  upon  by  the  yellowi 
growths  witioh  protrude  from  the  intlamed  or  carious  vertebrv, 
which  prtfduce  thickening  and  infiltration  of  the  dnra  mater  at  the  s 
of  disease.  Changes  of  this  sort  may  be  welUmarkud  even  where 
angular  curvature  is  appreciable. 

Again,  where  angular  curvature  is  present,  the  posterior  surface 
the  bodii's  of  the  vertebra?,  corresponding  with  the  angle,  is  olten  ben' 
rough,  and  eroded,  and  the  cord  over  it  is  apt  to  become  doftened 
though  there  may  be  no  compressing  growths  or   thickenings    of 
meinbiaacs. 


leu, 


Tims  it  happens  that  the  paralysis  in  these  cases  may  be  variously 
produced.     And  seeing  that  it  is  oftener  duo  to  pressure  by  inflam- 
matory    prnducts   than  to  pressure  or  irritation  from   the    diseasi 
bones   themselves,    we   may    the    better    uuderataad    the    fact   tl 
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oocftsionfilly  a  great  iinproTcment  may  set  in  and  become  establiithed 
in  regard  to  the  paralysis,  although  the  angular  cnrrature  of  tba 
epiiie,  and  tliercfore  the  dieturtiou  of  the  spinal  canal,  remains  m 
obvious  a^  it  ever  h&s  been. 

In  i^erttfbral  caries  with  commencing  pressure  npon  the  spinal  cord, 
the  symptoms  will  be  different,  according  to  the  piirt  of  the  column 
implicated.  The  affpction  is  fre<]nently  uslicred  in  by  an  abiding  pain 
in  the  spine  and  parts  adjacent,  often  supposed  to  be  '  rheumatic'  in 
fiatnre.  Such  pains  commouly  disappear  when  the  patient  is  in  the 
recumbent  position,  except  during  the  acts  of  sneeeing  or  coughing. 
They  are  frequent!}'  induced  by  particular  kind*  of  movements,  whicli 
»re  more  or  le^  diflficnH  on  this  account.  There  is  also  some  weaicness 
in  the  lower  part  of  the  body  and  in  the  lower  extremities.  The  mere 
*  weakness  '  mny  continue  for  weeks  or  even  months  before  there  is 
mnrthing  like  actual  paralysis  ;  though  at  lost  this  may  show  itself 
eoniewhat  abrupOy.  The  patient  now  becomes  nimble  to  sland, 
though  be  can  still  move  his  legs  slightlj  wliile  lying  in  bed.  At 
this  stage  sensation  is  little,  if  at  all,  interfered  with ;  but  there  may 
alrendjr  be  some  incn-aRe  in  the  readineas  with  which  the  knee-reflex 
manifests  itiM^lf,  and  ankle-clonus  may  also  be  easily  obtninuUe. 
l^ext  there  may  be  starlings  of  the  limbs,  and  commencing  rigidity 
of  the  muscles  when  passive  movements  are  attempted  ;  followed, 
mfier  a  time,  by  a  more  marked  rigidity  (which,  when  present  in  the 
leg  mui^clcs,  may  prevent  the  manifestation  of  aiikle-clunua  and  of  the 
knee-jerk). 

Later  on,  if  pressure  increases,  and  especially  where  a  complete 
transverse  softening  becomes  established,  sensibility  in  its  variona 
Yttodea  becomeB  implicated.  At  this  peritid  the  exultation  of  the  re- 
flexes often  diminishes.  For  a  time  the  degree  of  impairment  of 
aensibilily  and  the  freedom  with  which  knee-reflex  and  ankle-clonus 
may  be  obtained  fluctuates.  Mcnnwliilo,  painful  spasmotiio  contrac- 
tions of  the  logs  (with  flexion  of  hip  and  knee  joints)  become  habitual, 
|»crsi8ting  through  day  and  night  with  only  rare  intermissions. 

Although  there  is  some  general  wa-sting  of  the  muscles,  together 
with  a  flabby  condition  when  they  are  relaxed,  they  still  react  almost 
normally  to  the  faradic  current.  The  skin  is  often-dry  and  scurfy. 
The  temperature  of  the  limbs  is  generally  slightly  lower  than  noruial. 

At  the  firbt  onset  there  mar  be  for  a  few  days  a  difficulty  in  vuid- 
iog  the  urine,  but  this  power  soon  returns  and  often  coutinues  long 
Aft«r  the  Limbs  have  become  powerless.      The  bowels  are  £>erhapfl 
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HOinewbat  conptipBtod,  but  there  is  no  incontinence   of  faeces, 
diArrba»ft8npervcnM  from  any  cause,  or  except  when  the  reflex  actirij 
of   tlie  bowels   is   greatlj  exalted   uuder   the   influence    of   aperient 
medicines. 

The  abore  condition  of  things  maj  last  long,  withoat  mach  Tuia- 
tion.  Out,  after  a  time,  there  will  be  a  gradual  mitigation  of  the 
symptoms,  or  the  reverse.  In  the  latter  case,  loss  of  rolntitary- control 
OTor  the  bladder  and  rectum  appears  ;  and  (especially  when  sen- 
sibility of  the  body  and  limbs  becomes  impaired)  the  tendency  to  the 
formation  of  slungbs  and  gnngrenous  bed-sores  becomes  increased. 
With  these  conditions  other  complications,  snob  as  cystitis,  blood- 
poisoning,  etc.,  may  appear  and  greatly  aggravate  the  condition  of 
the  patiirnt,  Lelpiug  to  bring  about  a  more  speedy  termination. 


The  diagnosis  of  the  paralysis  associated  with  vertebral 
depend?  upon  the  recognition  of  this  causal  condition,  which,  in  tbff^ 
early  stages,  is  often  a  matter  of  some  difficulty.  Much  will  depend 
upon  the  existence  of  pain  in  particular  regions  of  the  Fpine, 
radiating  therefrom  ;  of  pain  which  is  relieved  by  the  rccamb< 
position,  and  greatly  aggravated  by  coughing,  sneezing,  or  stooping 
movementfi  of  different  kinds  (see  H.  Marsh  in  '  Brit.  Med.  .Toum.*, 
Vol.  i.,  1881,  p.  913).  And  yet,  in  the  absence  of  signs  of  caries,  or 
of  a  scrofulous  habit  of  body  or  history,  or  of  en  ezcitiug  cause  for 
caries^  in  coses  where  there  may  be  little  or  no  prominence  of  vertebral 
spines,  and  eren  no  pain  from  firm  presfiure  or  the  application  of  a 
hot  sponge,  we  may  be  helped  in  oar  diagnosis  of  the 
existence  of  caries  by  the  distinctive  characters  of  the 
paralysis  itself,  namely,  its  iniplicntion  of  motility  principally, 
the  exagg*TBtion  of  the  tendon-reHexes,  the  more  or  less  marked 
rigidity  nf  the  legs,  and  the  continuance  of  control  over  the  bladder 
and  rectum. 

]n  capes  of  the  latter  type,  or  where  there  is  only  a  flight  promin- 
ence of  two  to  four  vertebral  spines,  it  may  be  difHciiIt,  however,  to 
establish  a  diagnosis  between  caries  and  cancer  of  the  bodies  of  the 
vertebrae.  It  is  true  that  a  rounded  prominence  of  several  vertebral 
spines  is  met  with  in  cancer  more  frequently  than  the  angular  pro- 
jection commonly  associated  with  caries,  yet  this  single  character  will 
not  alwavs  aid  us;  we  must  look  also  to  the  presence  or  abaencc  of 
very  severe  pains,  to  the  clinical  grouping  of  symptoms  generally, 
and  to  the  history  of  the  patient. 


PARALTSTS  WITH   OANCEa  OP  VEBTBBRJ5. 
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The  positiro  diag^nosis  of  the  other  causes  of  slow  compression  of 
tbu  cord  to  which  refcrcnco  has  boon  made  (oxostuses  or  meningeal 
tamours),  is  usually  u  matt«r  of  extreme  JifficuUj.  We  must  be 
guided  bjr  jiruhabilities  based  upon  other  associate  I  gtates  or  conditions 
that  may  bo  recognisable  la  our  paliont,  aad  also  by  the  mode  of  onset 
of  the  atfectioD. 


I 


SPINAL  PARALYSES  OF  CnRONIC  ONSET. 

Under  this  head  we  bare  paralysis  resulting  from  the  following 
causes : — 

18.  Cancer  of  Vkrtkbrjb. 

19.  Pboo&kbbive  Musculxr  Athophy. 

20.  psbodo-hypkutuophio  paralthis. 

21.  Cervical  Hypertrophic  Pachymkninoitis. 

22.  TuMocRs    and    Adtbntitiocs    Products    in    tqk    Spimal 
Mkninoeb. 

23.  TncooRfl  iv  tbb  Spival  Oord. 
It  Bhould  he  home  in  mind  that  A'o.  17,  Scrofulouit  Pachipneningitit, 

may  occasionally  have  a   Chronic    Onsetj  and  thnt  Sos.  19-23  in- 
elusive  may,  at  timeSy  present  a  Very  Chronic  On»et  (tee  p.  5B2^. 


» 


18.  CANCEE  OF  VEUTEBR^. 

This  is  an  aflectiou  distinctly  rarer  thnn  Pottos  disease.  Again,  it 
occurs  more  especially  in  the  latter  half  of  life.  Accoriliiig  to  Charcot 
it  is  TMrely  primary,  but  is  met  with  principally  in  the  course  of  scir- 
rbos  of  the  mamma.  It  may,  howerer,  be  consecutive  to  renal  or  gastric 
carcinoma;  or  it  may  spread  directly  to  the  rertebral  column  from 
cancer  of  some  of  the  prc-vertebral  lympbatic  glands. 

Small  masses  of  cancerous  growth  developed  in  the  bodies  of  the 
Tortebne  iu  bmall  number,  may  remain  absolutely  latent. 

At  other  times,  the  bodies  of  two  or  three  vertebrffi  become  more 
extensively  infiltrated  with  the  new  growth  ;  the  softened  vertebrte  are 
then  apt  to  become  flattened  out  by  the  weight  of  the  upper  part  of 
the  spinal  column.  In  some  cases,  this  flattening  of  the  bodies  occurs 
without  producing  any  appreciable  deviation  of  the  vertebral  spines  ; 
at  other  times,  it  leads  to  a  slight  rounded  projection  iu  the  corres* 
ponding  region  of  the  spine,  which  is  often  quite  diflercnt  from  the 
kind  of  projection  ('  angular  ')  commonly  met  with  in  Pott'g  dUeOae. 
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Bnt  the  trniiBverse  processes  an<l  arches  of  the  Tcrtebrap  are  th^m- 
tdlros  liable  to  be  infiltrated,  and  conseiiuently  softened,  by  the  cancer- 
ous growth.     One  important  conseqnence  of  Uiia  is,  tbikt  the  nerrv 
roots  and  Irtinks  become  compressed  aa  they  pa««  between  the  tram 
verse  processes,  owing  to  tliese  part*  of  the  softened  Tertt'brac  yieldinj 
to  the  Bupcriiicambent  pressare. 

The  latter  phenomenon  leads  to  the  most  chnrncteristic  features  ol 
this  disease,  in  which  marked  effects  are  produced  by  pressure  npoa 
the  nervQ-rootB  issuing  from  the  rertcbral  c&nal,  before  the  spinal  coi 
itself  is  at  all  pressed  upon.  Among  these  effects,  the  prcwluction 
pain  is  so  prominent  that  Charcot  has  prupusud  to  designate  lUcdiset 
^paraplegic  douloureusf  ties  caticeretix.' 

The  pains  dne  to  pressure   upon  the  nerves  are  commonly  Tcr^ 
severe,  and  radiate  into  the  limbs  and  around  the  trunk,  in  accordance 
with  the  different  distributions  of  the  particular  nerves  iuvolveil. 

The  pains  nre  more  or  less  continuous,  though  often  exacerbated, 
and,  at  times,  remitting  altogether.     They  arc  generally  of  a  burning 
or  otherwise  agonising  character.     Eruptions  of  herpes  may,    froi 
time   to   time,   occur   in    the   parts  to  which  the  puins  are  referre. 
Patches  of  more  or  less  complete  anesthesia  may  also  occar  In  differei 
regions,  while  other  portions  of  the  skin  become  markeiUy  hypai 
thetic.     The  pains  are  often  greatly  aggravated  by  the  least  ni| 
ment. 

Again,  in  consequence  of  the  simultaneous  compression  of  mol 
fibres  we  may  have  spasms  or  a  more  or  less  marked  weakness  of  the 
muscles  innervated  by  these  nerves,  and  after  a  time  some  amount 
muscular  atrophy  with  contracture  may  show  itself. 

At  first  there  is   paresis  rather  than  paralysis;  the  limbs  can  be 
moved  pretty  freely    in  bed,  and  if  the   patient  does  not   atteni] 
to  stand  or  sit  np,  it  is  from  dread  of  the  exacerbation  of  pains  whic] 
either  of  these  acts  may  induce. 

Symptoms  of  this  typo  may  last  for  some  months  before  the  spinal 
cord  itself  begins  to  be  affected,  by  the  cancerous  growth  pressing 
upon  it  after  it  has  involved  the  dura  mater.  Tlioreafter,  we  may 
have  paralysis  with  rigidities  somewhiit  similar  to  what  is  met  with  in 
the  paralysis  that  goes  with  *  Pott's  disease.*  There  is  also  tba 
farther  similarity  that  pain  is  commonly  felt  in  the  affected  vertebravj 
especially  on  percussion  or  when  pressure  is  made  over  their  spinous 
processes. 


PAEALT8X3    WITH    CANCER   OF   VERTEBRA. 
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From  the  point  of  view  of  diagnosis  it  mast,  hovrerer,  be  bome  in 
mind  tliat  on  rare  occasions,  it  bappens  that  cancer  of  the  Tertebra 
does  not  lead  to  the  softening  of  the  transverse  procesKes,  so  that  there 
may  be  neither  pressure  upon,  nor  irritation  of,  the  nerve  roots,  pre- 
liminary to  the  pressure  upon  or  invoWemontof  the  spinal  cord  by  the 
new  growth.  In  these  latter  cesee,  the  difficulty  of  diagnosis  from 
meningeal  tnmour,  or  even  in  some  caaes  from  Pott's  disease,  is  notably 
increased^  because  altogelher  the  most  typical  and  diatinctiTe  symp- 
toms of  cancer  of  the  vertebne  are  those  due  to  pressure  upon  the 
spinal  nerves  and  nerve  roots.* 

It  is  always  of  great  importance  in  any  case  in  which  the  possible 
existence  of  cancer  of  the  vertcbrro  suggests  itself,  to  examine  the 
bwly  generally  for  evidence  of  cancer  in  other  parts,  and  to  bear  in 
mind  that  scirrhus  of  the  mamma  seems  particularly  apt  to  be  followed 
by  cancer  of  the  vertebra?. 

An  aortic  aneurism  or  an  hydatid  cyst  may  at  times  give  rise  to 
painn  very  similar  in  cliaracter  to  tliose  associated  with  cancer  of  the 
rertebrae,  nor  must  'osteomalacia*  bi?  aUog(*ther  lost  Fight  of. 

Again,  '  hyprrtrophic  cervical  pachymeningitis'  may  cause  pains 
very  similar  to  those  thot  would  be  caused  by  cancer  of  the  vertebrss 
in  the  cervical  region — a  situation,  liowever,  in  wliich  cancer  is  de- 
cidedly It-ss  frequent  than  it  is  in  the  lumbar  or  dorsal  regiou:^. 

Finally,  it  mnst  not  be  lost  sight  of  that  cancer  of  the  vertebne,  at 
any  level,  may  occasionally  give  rise  to  unilateral  rather  than  to  bi- 
latiMal  pains,  owing  to  pressure  occurring  only  upon  the  nerves  of  one 
side. 


19,  PBOGRKSSIVE  MTJSCTLAR  ATROPHY. 
This  is  n  coniparativoly  common  disease,  in  one  or  other  of  its 
forms.  It  is  also  known  as  *  Crnveilhier's  Palsy,'  or 
*  Wasting  Palsy.*  It  is  essentially  a  disease  of  middle  life; 
it  occurs  ntust  commonly  between  the  ages  of  thirty  and  fifty  years. 
It  is  also  much  more  common  in  moles  than  in  females,  the  propur- 
tioD  being  about  five  or  six  to  one.     In  childhood  we  have  to  do  with 


•  It  should  1»  raid  that  in  thew  cases  of  cancer  of  the  vertehra*  in  which  the 
nerve  rooU  ami  their  gnnfilta  are  prt*j>8ed  upon,  Charcot  haK  found  tlie  mlated 
nerve  trtioka  cwollen  nnd  redder  than  natural — the  irritatiob  bHs  in  f"ct,  in- 
ducerl  in  Ihtrm  »  rji^tinct  influniiuatory  C4ii>ditiou.  The  paiu».  agnin,  a^WKrtntcd 
as  they  arc  with  truphic  leAionii,  are  coniraoul)'  spckt'h  of  ati  *  pM;udo<ne*jralKio ' 
ill  «baract«r,  though  tbia  teno  Kcms  to  BUggest  adietiaction  of  duublful  valuu. 
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wliat  18  bj  lUKnj  believed  to 
bypfrtropliic   |}BraIysi8. 


be    nn   allied   atfecttOTif   tis.,   psendo- 


Coaoerning  both  of  thew  diseases  an  imraonao  amount  of  dioraadon  hat 
taltrn  place  nR  to  whether  thrj  .are  to  bo  regarded  as  intrinsic  diaeasec  of 
miiisclp,  or  whether  thej  are  primarily  dificaaea  of  the  spinal  cord  canaitif 
atrofjhr  of  mtiKcIcj)  as  aequeotial  phenomi>ua.  Althuugh  there  are  manf 
reaM>Drt  for  believing  in  the  essential  dimtlarlty  of  the  two  affeotiona  (a  ^iew 
which  I  have  aiyficlf  been  always  incliued  to  bold),  it  must  be  coafcseed  Chat 
the  development  of  oar  knowledge  conceruing  them  has,  of  late,  by  no  raeana 
tended  to  Rtrengthen  this  potion.  Thus,  the  iccneral  ooufiensua  of  opinion  has 
recently  l>een  strongly  setting  fn  the  direction  that  *  paeudo-bypertrofihio 
{taralTcie*  is  out  ae^iwiated  with  any  constant  ohanires  in  the  Bpinal  cord,  and 
that  it  \s,  therefore,  due  rather  to  primary  degonorntive  chatigea  in  the  niuocic* 
TVbile,  on  tlie  contrary,  the  geocml  ngreement  is  now  even  stronger  to  the 
eifect  that  in  the  case  of  '  p^og^e»^ive  muscular  atrophy/  we  have  to  do  with 
deGnile  primary  changes  in  the  spinal  cord,  und  with  aoooudary  atrophiea  in 
muiclpii. 

In  progreasire  muecolar  atrophy,  in  fact,  wo  hare  atrophica  uf  the  great 
ganglion  cells  in  different  {mrte  of  the  anterior  coniua,  rarying  in  aitoaticm 
according  to  the  different  forms  in  which  the  diaeaae  presents  itself,  ihoogti 
always  most  common  in  the  cerrical  region.  The  diseiue  of  tbo  nerve  odis 
aeoma  to  be  due  to  aomo  chronic  degenerative  process,  causing  ganglion  c«lis 
here  and  there  to  atrophy,  while  other  contiguous  oella  may  show  no  cbanrs 
whatsoever.  The  fact  tLat  individual  cella  hero  and  there  nndergu  this 
atrophic  prooeea,  attd  not  a  whole  group  of  tuch  cells  aintultaneously,  goea  f»r 
Co  arconnt  for  the  clinical  differences  met  with  between  this  dtseaac  aiid 
*  chronio  ispinul  paralysis.'  The  result  of  such  diffdrent  distributions  of  neunU 
alrfiphjr  being  that  in  'chronic  spinal  paralysis'  (as  also  in  *  ncnte  spinal 
paralysis ')  the  whole  of  the  oella  in  cuunectiou  with  certain  moticlea  becomo 
diseased  aiinultaneously,  and,  as  a  conseqaence,  the  whole  of  the  related 
musclo  fibres  become  atrophied  at  the  same  time ;  while  in  *  progresalra 
muscular  atrophr'  nuly  certain  of  the  cells  in  relation  with  a  partioal&r  gronp 
of  mnacles  undei-go  an  atrophic  process,  to  bo  followed  gradually  by  other 
acts.  Consequently  a  progressive  atrophy  occurs  also  in  tbo  muscular  fibrea 
jn  relation  with  tbeae  nerve  colls,  while  the  remaining  mnscnlar  Qbres  of  the 
Bame  muscle  retain  their  healthy  ooudition  aud,  as  a  conaequenoe,  preaent 
normal  electrical  reactions.  ^M 

Of  coareCt  in  all  these  casea  the  motor  nervea    interrening   between  tfae^^ 
atrophied  nerve  cells   and  the  atrophied  muscle  Abrcs  likewise   nudergo  an 
atrophic  process.       This   atrophy   of  tbo   motor   roots    was    clearly 
recognised  by  Cruveilhier,  as  the  most  obviona  macrosoopical  change  on  the 
aide  of  tbe  nervouB  system.  ^m 

Another  peculiarity  of  this  disease   is  also  perfectly  explained  by  ^ 
the   progressive  mode  in   which  the  disease   affects  particular    nerve 
cells  and  particular  muscle  fibres  in  relatiou  tlierewith,  leaving  tl 


PBOGBESSIVE    MOSOCI 


*ROPHT. 


617 


Tpmaining  contigaons  nerve  colls  nntl  fibres  for  a  time  in  a  hcaltby 
<;oiiditiou.  Tin*  peculiarity  to  which  I  allude  is  the  Tact  that  in  *  pro- 
grefisivo  muscular  atrophy/  we  bare  not  to  do  (aa  in  the  otber  two 
diseases  above  nametl)  with  paralysis  of  certain  muscles  as  a  first 
«vciit  and  then  an  atropliic  process  iu  such  mui^clcs,  hut  rather  with 
atrophy  or  wasting  aa  the  first  erent  associated  with  a 
merely  proportional  paresis  as  the  disease  progresses^ 
actual  paralysis  uiaiiifesting  itself  only  as  the  final  event  on  the  com- 
pletion of  the  atrophic  process.  The  weakening  of  the  parts  affected 
ts  wlint  first  attracts  the  notice  of  the  patient,  and  then  he,  or  the 
medical  attendant  to  whom  he  applies,  r*^cugiiiscs  that  the  parts 
which  arc  weak   are  also  njore  or  less  obviously  wasted. 

It  often  happens  that  tlic  niuscli.*s  in  whieli  this  progressive 
muscular  atropliy  is  uikaucing,  show  spuutaneoua  llickeringn  or 
*  fibrillations.*  Or,  if  not  spontaneous,  such  fibrillations  way  often 
be  easily  evoked  by  the  application  of  some  cold  substance  or  by 
gentle  mechanical  irritation.  At  times,  however,  this  sign  is  alto- 
gether absent. 

The  phenomena  by  which  this  disease  is  characterised  are,  there- 
fore, extremely  simple.  Increasing  paresis  together  with  increasing 
Airophyof  mnscb's,  which  still  respond  freely  to  faradisation, 
beginning  in  certain  definite  groups  and  slowly  spreading  to  others 
{in  ways  to  be  subsecjuontly  referred  to)  constitute  its  distinguishing 
features.  There  is  an  absence  of  sensory  defects,  or  other  collateral 
phenomena — with  the  exception  that,  in  a  certain  class  of  these  cases, 
in  which  the  onset  and  progress  is  rather  subacute  than  chronic,  there 
Diay  be  pains  in  the  muscles  that  are  undergoin  g  atrophy, 
AS  well  as  in  neig  )i  bo  uring  joints. 

la  regard  to  the  causation  of  progressive  muscular  atrophy  our 
Icnowledge  is  still  very  defective.  A  tendency  to  the  disease  is  cer- 
tainly inherited  in  not  a  few  of  the  cases,  and  sometimes  this  may  be 
traced  through  several  generations.  Again,  over  use  of  certain 
groups  of  muscles  seems  to  favour  the  occurrence  of  atrophy  in  some 
caaes.  It  seems  occasionally  to  follow  falls  or  concussions  of  various 
kinds  ;  or  it  m»y  succeed  Borne  dttiuite  exposure  to  cold  and  wet; 
whilst  at  other  limes  it  may  follow  in  the  wake  of  syphilis  or  some 
one  or  other  of  the  zymotic  diseases.  In  another  class  of  cases, 
however,  it  sets  in  without  apparent  relation  to  any  such  or  other 
definite  assignable  causes,  and  in  these  cases  especially,  enquiry  may 
rvveal  the  existence  of  some  hereditary  tendency  to  the  disease. 
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The  following  difiVrent  types  of  progresfliTe  mnscnlar  atropbj 
be  mot  with  : — 

(1). — A  lower  arm  tj'pe,  in  which  the  dispa8«  bc^us  m 
STTiftll   mnseles   of    the  hani]— those  of   the   thenar  and   brpothe 
eminence,  together  with  the  interossei — and,  in  eome  cases,  maj  1 
itself  to  this  region. 

The  iliRease  in  the  corrl  in  thia  cx»e  \b  fonnd  in  the  grer  matter 
the  anterior  comn  corresponding  with  the  second  dorsal  nerr^.    Tl 
IB  an   interoftttng  point  concerning  the  pnpil   in   coses  of  this   trpe. 
Ferrier  and  Yeo  have  shown  that  it  is  only  the  second  dorsal  mo 
root  in   the  monkey  which  contains  the  dilatinjif   fibres  of  the 
Stimulation  of  this  root,  as  they  found,  caused  dilatation  of  the  pa 
andcontrnction  of  the  intrinsic  mnseles  of  the  hand  (p.  535).     Hn 
lings  Jackson  refers  to  two  cases  of  progressive  muscular  atroph; 
where  the  intriusic  muscles   of  the  hand  were   affected,  and   in   whicb 
there  was  also  smallness  of  the  pnpil  on  the  same  bide  and  no  dilata- 
tion when  the  eye  was  shaded. 

(2). — An  upper  arm  type,   in  which  the  deltoid,    the  sop 
and   infra-spinntns,  and  otber  muscles  about  the  shoulder  joint 
first  or  principally  affected,  on  one  or  both  aides. 

The  disease  in  the  curd  in  this  case  is  found  in  the  grey  mat 
corresponding  with  the  roots  of  the  fifth,  ciixth,  and  seventh  cerrii 
nerves. 

The  disease  may  remain  limited  to  these  regions,  if  not  ultogether, 
certainly  for  very  long  periods. 

(3). — Cases  in  which,  whetlier  the  disease  begins  in  the  lower 
in  the  upper  part  of  the  arm,  it  soon  spreads  so  as  to  inrolre  th 
whole  of  the  muscles  of  the  limb,  as  well  as  those  coai 
necting  it  with  the  scapnln  and  trunk.  After  a  shoitpr 
or  longer  inten'al  the  disease  in  these  cases  is  apt  to  spread  to  the 
trunk  muscles  generally,  as  well  as  to  those  of  the  lower 
extremities,  death  being  tiltiinately  brought  about,  in  the  main, 
through  paralysis  of  the  respiratory  muscles. 

These  constitute  the  most  typically  progressive  forms  of  the 
disease.  When  the  atrophy  is  extreme  in  the  interossci  and  muscles 
of  the  wrist  the  liiigers  become  partially  flexed  and  contracted  in  a 
peculiar  manner,  so  aa  to  produce  a  fancied  resemblance  to  a  bird' 
claw.     This    is    the  main  en  grip  of    Duchenne    (sec  Fig,  131,  c 

4.— Altogftlier  rarer  cases  occur  in  which  the  atrophy  shows  i 
first  in    the    mnseles  of  the   trunk   and  lower   extremiti 
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Fla.  131.  Hakd  tir  a  ca9b  or  Pbookrasivi  Mn9cnt.4B  Atropht  which  covmihcvd 
IN  TBK  MCfiCLsa  OP  THE  THUkUi  [after  Duchenn«]. 
B,  nod  C. — Hands,  the  musclcB  of  whksh  are  almost  completely  destroyed,  from 
acaae  of  Progre.isire  MiucuUr  Atrophy,  which  had  become  gsoeral  at  the  aad  of 
two  years  [after  Ducheone]. 


or  in  one  or  other  of  these  sites.  How  exceptionkl 
these  forms  of  the  disease  are,  however,  may  be  judged  from  the  fact 
that  out  of  148  cases  collected  by  Friedreich,  111  commenced  in  the 
opper  extremity,  27  in  the  lower  extremity,  and  8  in  the  lumbar 
muecles.  Dachenne  only  saw  the  disease  commence  in  the  lower  ex- 
tremities in  2  out  of  159  cases ;  and  in  my  own  experience  this  mode 
of  commencement  has  also  been  extremely  rare. 

Where  the  disease  begins  in  the  trunk  muscles,  it  sometimes  in- 
rolvcs  the  Inmbar  muscles  first  and  sometimes  the  abdominal  muscles 
— and  each  of  these  forms  is  marked  by  a  characteristic  attitude. 
The  back  is  much  curved  forwards  in  each  case,  the  curvature  being 
most  mcrkedj  and  the  lower  port  of  the  abdomen  tho  most  prominent 
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pai  t  of  Uie  convexity,  id  the  cases  in  which  the  a  b  d  o  m  i  n  at 
mnflclefi  are  first  atrophied  ;  whereas,  in  cases  of  airophj  of  th« 
Inrabar  muscles,  the  concavity  of  the  back  is  less  maHcod,  aiiil 
the  maximum  projection  in  frout  is  rather  above  than  below  the  lerel 
of  the  umbilicus. 

(5). — In  another  class  of  cases  progressiTe  muscular  atrophy 
becomes  associate  d  with  labio-{^losso-laryngcal 
paralysis  (p.  861). 

In  these  coses  the  affection  of  the  bulbar  ganglion  cells  tnay  pre- 
cede, occur  siuiultuneoubly,  or  follow  towards  the  close  of  the  spinal 
affi'ction. 

It  is  a  poculinr  fact  that  there  seems  to  be  no  particular  tenJeni 
for  *  ophthalmople{^ia externa  '  to  occur  in  this  counection,  although 
is  generally  supposed  to  be  caused  by  an  atrophic  process  essentiaJI 
similar  to  that  met  with  in  the  spinal  cord  in  progressive  muscnl 
atrophy,  taking  place,  however,  in  the  ganglion  cells  composing 
nuclei  of  the  ocular  motor  nerves  in  the  floor  of  the  Sylvian  aquedui 
Curiously   enough,  oplitlialuioplegia   externa  occurs,  at   times,  wilt" 
locomotor  ataxy  rather  than  with  progressive  muscular  atrophy. 


Notwithstanding  the  name  progressive  muscular  atropb; 
it  is  important  to  bear  in  mind  that  the  disease  is  not  necessarily  ai 
fatally  progressive,  ft  may  limit  its  manifestations  to  certain  muscli 
and  then  becume  arrested  spontaneously.  In  other  cases,  though  tl 
disease  is  distinctly  progressive  for  a  time,  its  advance  may,  after 
while,  perliaps  under  the  influence  of  treatmeut  or  improved  coi 
ditions  of  life,  come  to  a  standstill. 

The  atrophy  wliich   has  been  caused  by  over-use  of  the  aSecl 
group  of  muscles  is  very  likely  to  limit  itself;     while,  on  the  oihcr 
hand,    where   we   have   to   do  with  an  hereditary  tendency   to 
disease,  the  disease  itself  is  especially  prone  to  become  generalized. 

Again,  it  is  important  to  remember  that  in  certain  exceptional 
cases  the  disease  begins  in  a  sub-acute  manner,  and  may  be  associated 
with  so  muuh  pain  and  tenderness  in  joints  as  to  bo  mistaken  for  sub- 
acute rheumatic  fever.  I  have  seen  one  remarkable  case  of  this  ty] 
in  which,  with  an  antecedent  history  of  syphilis,  there  was  much  ox< 
posurc  to  wet  and  cold,  speedily  followed  by  marked  joint  pains  and 
tenderness  and,  in  the  course  of  two  or  three  weeks,  the  most  uotabl 
muscular  atrophy  of  nearly  all  the  muscles  of  the  upper  extreniilii 
and  of  those  connecting  it  with  the  scapula  and  trunk.     Under  actii 
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treatment,  this  mnn,  in  the  course  of  &  few  wMcs,  greatly  improved. 
The  morbid  process  ceased  to  spread  and  some  power  was  regained 
over  the  greatly  weakened  limbs.  Tills  same  patient  was  seen,  aboat 
two  years  afterwards,  in  substantially  the  same  comlitinn  as  when  lie 
left  the  bospitalt  no  other  muscles  had  become  inroIre<l  and  those 
irhich  wore  atrophied  still  freely  responde<l  to  faradisation,  as  they 
had  done  all  along.  Pains  in  the  muscles  and  joints  arc  most  apt 
to  occur  in  cases  in  which  the  disease  has  been  initiated  by  exposure 
to  wet  and  cold. 


Progressire  muscular  atrophy  can  be  diagnosed  usually  with  the 
greatest  ease,  if  wc  bear  in  mind  its  slow  and  progressive  character, 
the  fact  that  atrophy  precedes  paralysis,  and  that  the  atrophied 
muscles  (so  long  as  the  wasting  is  not  in  its  final  stuges)  still 
respond  freely  to  the  faradic  current.  These  characters  would  suffice 
to  prevent  our  confounding  most  other  forms  of  disease  with  progres- 
sive muscular  atrophy,  and  amongst  them,  that  rare  form  which  is 
caused  by  complete  paralysis  of  ttio  ulnar  nerve,  where 
also  there  is  the  production  of  the  *  clawed  hand  '  or  *  main  en  griff l',* 
though  with  the  peculiarity  that  the  deformity  is  most  marked  in  the 
ring  and  little  fingers,  in  which  also  there  ia  more  or  less  impairment 
^^  of  sensibility, 

^^^P  20.  PSEnDO-HYPERTROPEIC     PABALTSI3. 

^K  It  IB  very  doubtful  whether  this  disease  ought  to  be  regarded  as  an 
^m  affection  of  the  spinal  cord  at  all.  Certainly  the  spinni  cord  has  been 
^P  found  to  be  free  from   appreciable  morbid   changes  in  several  typical 

cases  in  which  it  has  been  carefully  examined  by  highly  competent 
^H  obserTers.  The  evidence  has,  of  late,  been  increasing,  which  tends 
^P  to  show  that  it  is  rather  a  malady  dependent  upon  intrinsic  disease 

of  the  muscles.  The  interstitial  connective  tissue  of  the  mnsclca 
^_  undergoes  a  more  or  less  extensive  process  of  hyperplasia,  many  of  the 
^Bnew  formed  connective  tissue  cells  becoming  converted  into  fat  cells, 
^^  while  the    new  formed     tissue  strangles,  and  leads  to  the  gnultial 

»  atrophy  of,  the  mnscnlar  fibres  themselves. 
Even   though    the  malady  may  have  no  strict  title  to  a  plaoe 
among  diseases  of  the  spinol  cord,   it  will  be  convenient  briefly  to 
refer  to  it  here,  since  its  diagnostic  relations  are  certainly  with  these 
affectiuns. 
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As  in  progressive  mascular  atrophy,  so  in  pseiKio-fajrpertroplite 
paralysie,  we  have  to  do  not  with  a  real  paralrsts,  bnt  rather  with  a 
progressive  paresis  that  increases  pari  passu  with  the  atrophj  oc- 
curring in  the  muscular  fibres  themselves. 

The  disease  is  lioroditary  and  is  much  more  frequentlj  transmitted 
through  the  female  than  throagh  the  male  side  of  the  family,  tboagb 
it  is  actually  much  more  commoa  in  bojs  than  it  is  ingirla.  Nothing 
else  concerning  tho  etiology  of  the  disease  can  be  said  to  be  kuono. 
It  is  only  very  rarely  that  cases  are  met  with  in  adults. 

According  to  Oowcrs,  out  of  139  recorded  cases,  123  were  males 
and  only  16  femalet.  He  found  that  one-half  of  the  male  cEsea  had 
occurred  before  the  sixth  year,  and  about  three-fourths  of  them  before 
the  tenth  ycur.  In  the  fcinales,  however,  oue-half  of  the  cases  com- 
menced after  the  tenth  year. 


Fio.  139. 


Fia.  138. 


Fio.  132.  Back  ti»w.  *jsd  Fio.  133  Sxdi  vrew  of  a  oass  or  PBacDO-BYPKKTROPBtc 

rASALTFIM,   IN   WHICH  ALMOST  ALL  TBI  KDSCLKS  Or  THB  BODY  WXttB  BlPaaXBO- 

reiXD  [ufier  Ducbenne]. 
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The  first  symptoms  of  the  <itscase  consist  in  weakness  of  the  lower 
extremities,  together  with  an  aiisteuJy,  Rtuiubliag  gait. 

After  such  symptoms  hare  incrcosud  fur  a  time  the  child  adopts  a 
characteristic  attitude  and  gait.  lie  mostly  .stamU  with  his  feet  wide 
apart  and  his  lieels  slightly  raised  ;  tlie  belly  is  very  prominent  fu\ii 
the  back  is  much  curved  in  the  lower  dorsal  and  lumbar  region,  whilo 
tlie  shoulders  project  backwards.  The  condition  is  one  of  very 
unstable  equilibrium.  The  gait  is  waddling,  awkward,  and  very  un- 
steady. 

He  raises  himself  from  the  Hoor  with  considerable  difficulty  and  by 
several  stages^  in  the  last  of  which  the  piitiont  gradually  straightens 
his  body  by  the  process  described  as  '  climbing  up  his  thighs  '  (Fig. 
134). 

When  the  patient  is  stripped  at  this  stage  of  the  disease,  the  calves 
and  buttocks  are  often  found  to  bo  disiinctly  enlarged  (hence  the 
nume  of  the  disease)  and  notably  harder  than  natural.  Muscles 
in  the  upper  part  of  the  body  are  much  more  rarely  hypertrophied. 
It  is  distinctly  more  common  to  find  them  atrophied.  This  atrophy, 
according  to  Oowers,  is  especially  noteworthy  and  constant  in  the 
lattssimus  dorsi  and  in  the  sterno-costal  portion  of  the  pectoralis 
luajor. 


rio.  184.  Clivbino  tit  TBI  ntoas  »  PssuxkO-HrpaaTBOPBtc  Pabalths.  The 
figure  repreMoU  a  boy  in  ihe  Uce  or  ikirophic  aUee  of  iho  diwue  [•lUt 
OoweraJ. 
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Tlie  tendency  is  for  all  tliu  mnscles  of  the  body  altimatel/  to  an< 
A  degenerative  and  atrophic  process,  so  that  a  general  powerless 
dition  is  nltimatolj  induced.     At  this  late  stage  of  the  dinease.  eTen 
the  uinscles  of  the  lower  extremities,  which  during  earlier  stages  wi 
hypprlrophietl,  become  diminished  in  hulk,  so  that  we  have  everjwb^ 
eTidences  of  atrophy  of  muscle. 

But  for  the  fttct  that  occasionally  the  children  in  whom  these  chanj 
deyelop  show  more  or  less  marked   signs  of  mental  deficiency,  tli 
disease  has  no  other  independent  characters.     The  irritability  of 
muRclos  to  faradisation  is  usually  distinctly  diminished,  and  the  kt 
jerks  are  abolished  ;  these  characters  are,  however,  dependent  up 
the  changes  in  the  muNcles  themselves. 

The  sensibility  of  the  limbs  and  body  remain  intact.     The  fnnctif 
of  the  bladder  and  rectnm  arc  not  interfered  with,  except  possibly 
the  final  stages,  or  in  those  cases  in  which  from  the  beginning 
disease  has  been  associated  with  distinct  mental  defects. 

Tlie  diagnosis  of  the  affection,  in  the  majority  of  coses,  is  not 
attended  with  any  difficulty,  provided  the  child  be  stripped  an*!  csre- 
fuUy  examined,  and  the  medical  attendant  is  aware  of  the  existence  of 
an  affection  in  which  progressive  weakness  and  difficulty  in  walking  is 
associated  with  an  apparent  hypertrophy  of  some  of  the  muscles  of 
the  lower  extremities. 

The  hypertrophic  condition  of  the  calves  and  buttocks  is,  however, 
by  no  means  equally  well  marked  in  all  cases  ;  in  some  instances, 
indeed,  no  tipprociablo  enlargement  exists,  but  even  then  the  muscles 
are  gencrully  liarder  or  Ormer  to  the  touch  than  natural.  In  such  cases 
Gowers  calls  special  attention  to  the  diagnostic  importance  of  the  dis- 
tinct atrophy  which  is  so  frequently  recognizable  after  a  time  in  the 
latissimus  dorsi  and  the  lower  part  of  the  pcctoralis  major.  The 
existence  of  atrophy  of  other  mnscles,  also,  together  with  the  sloir 
onset  and  progress  of  the  cane,  and  possibly  the  family  history,  may 
likewise  aid  to  confirm  the  diagnosis  of  this  peculiar  disease. 


21.  CEKVICAL  HTPEUTROPHIC  PACHYMENINGITIS. 
Tiiis   disease   has   been    most   fully  recognized   and   described  by 
Charcot  and  JoulTroy,  though  a  similar  condition  seems  to  have  at- 
tracted some  attention  from  earlier  observers,  who,  under  a  mistaken 
impression,  spoke  of  it  as  '  hypertrophy  of  the  spinal  cord.' 
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Id  this  disease  the  dura  mater  becomes  extremely  thickened  and  byper- 
trophied  (•ometimei  to  the  depth  of  half  an  inch)  by  a  ohrooio  inHammatory 
process  resulting  En  a  fibrous  byperplaaia,  which  atTeota  the  whole  of  its  clroum- 
feroDoe.BDd  a1»o  involves  the  arachnoid  and  pia mater  for  a  varyints  longitudinal 
extent,  in  some  particular  region  of  the  cord. 

Although  it  may  occur  in  other  rexions  such  a  process  is  by  far  the  most 
common  in  the  membranes  surrountiiog  the  ocrvioal  enlargement  of  the  cord. 
The  greatly  thickened  membranes  not  only  irritate  and  comprcAS  the  nerre  roots 
as  they  pass  through  it,  but  after  a  time  they  lead  to  marked  corapressioa 
(followeii  raofltly  by  induration)  of  the  included  portion  of  the  spinal  cord, 
changes  which  are  commonly  spoken  of  as  a  *  chrouio  transrerae  myelitis.' 

Sometimes  the  disease  progresses  in  a  rather  irregalar  manner, 
though  more  frequently  it  advances  by  definite  stages.  Charcot 
divides  it  into  two  periods — (1)  a  stage  of  irritation,  associated  with 
much  pain,  of  coiiiparatircly  brief  Uaratioii  (two  to  four  months) ;  aud 
(2)  a  stage  of  paralysis  with  muscular  atrophy. 

(1). — During  the  first  stage  of  the  disease  symptoms  due  to  irrita- 
tion of  tbe  sensory  nerves  prcduiuiiiatc.  The  patient  cumpluins  of 
aevcrc  neuralgic  pains  in  the  back  of  the  neck,  extending  upwanis, 
ftod  also  spreading  into  the  shoulders  and  upper  extremities. 

The  pains  are  accompanied  by  a  kind  uf  rigidity,  ei>pcciatly  in  the 
mnsclcs  of  the  neck,  which  causes  the  head  and  neck  to  assnme  a 
fixed  and  constrained  aspect  very  similar  to  tliat  met  with  in  those  who 
sufifer  from  cervical  caries. 

The  pains  arc  more  or  less  continuous,  hut  snbjcct  to  exacerbations 
from  time  to  time.  Though  felt  in  the  joints  as  well  as  in  other  parts, 
these  structures  do  not  commonly  enlarge.  Besides  the  severe  pains, 
formications  and  numbness  are  also  experienced  in  tbe  upper  ex- 
tremities. Trophic  disturbances  occasionally  make  their  appearance 
in  the  form  of  herpetic  or  other  eruptions. 

Daring  this  period  there  is  usually  some  amount  of  paresis  of  the 
upper  extremities. 

(2). — In  the  second  stage  of  this  malady  we  have  to  do  with  a  more 
profound  implication  of  the  peripheral  nerves,  as  well  as  with  in- 
croasing  pressure  upon,  and  clianges  in,  the  aH'ected  region  of  the 
Hpiual  cord. 

A  great  change  takes  place  in  the  symptoms;  the  pains  graduall/ 
cease,  while  tbe  paresis  deepens  into  actual  paralysis,  the  muscles  at 
the  same  time  undergoing  an  atrophic  process  pretty  equally  through- 
out the  whole  extremity — after  the  fashion  that  prevails  in  amyo- 
trophic lateral  sclerosis. 
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fitillf  it  is  moaioomTnan  for  the  pnniljfiis  to  predominabe  in  the 
mnsclos  Ripiilied  by  tlie  ulnar  and  median  nerres,  and  for  tbe 
fttropliy  also  to  be  moat  marked  therein.  TUe  mnsclea  supplied  bj 
tlie  musculo-spiral  nerre  are  decidedly  test  affected.  ThU,  at  least, 
ia  what  happcus  in  the  majority  of  cases,  that  is,  when  tbe  lower 
half  of  the  cervical  enlargemout  is  the  region  mo»t  distinotlf  inwlwBd 
in  the  morbid  process.  The  result  of  the  nboTe-raentioned  predoom* 
nance  of  paralvsis  in  certain  groups  of  muscles  is  the  proJuctJoa  of  a 
peculiar  position  uf  the  Land  (Fig.  135),  in  which  tbo  baod  and  the 
thamb  are  strongly  extended  while  the  fingers  are  flexed  in  claw-like 
faahioB* 


Fto.  13S.  ArriTuiia  or  thk  Hand  in  Cbrtical  Hr?BBTBOt>Hio  TAdmammonu 

WUKK  TBI   DlSCAaa  18  ON   A  LBTBL  WITB  TUB  tOWt»    BALM  OF    THK    CaSTIClL 

BKLABOEUBKT  OF  THB  Spinal  CoaD  [after  Charcot]. 

When  the  streas  of  the  disease  occurs^  howercr,  at  a  higher  l«rel| 
that  iSf  opposite  the  upper  half  of  the  cervical  enlurgement,  then  it  iai 
that    the    roots    of   the    musculo-spiral    nerve,    or    tliv 
corresponding   areas    of    grey    matter,   become   more    involved  tlian 
those  of  the  ulnar  and  median  nerves,  and  the  maximum  amooDl  ofJ 
paralysis  also  occurs  in  muscles  supplied  by  the  fomier  nerve,     Thcj 
result,  aa  was  seen  in  a  remarkable  case  under  the  core  of  Dr.  Leech, 
was    to    produce  an   altogether   different   attitude  of  the  hand   and 
ann.     Speaking  of  this  case,  Ross  says: — "  The  anu  is  held  close 
to  the  side,  the  forearm  is  extended  on  the  arm  and  strongly  pronatcd, 
the  hand  is  flexed  on  the  forearm,  the  fingers  arc  on  a  lino  with  or 
only  slightly  extended  on  the  metacarpal  bones,  and  the  phaUnge«are 
extended  upon  one  another,  while  the  thumb  is  flexed  into  the  palm." 
(Fig.  136.) 

The  paralysed  and  atrophied   muscles  either  wholly,  or  alnioati 
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Fia.  139.    ATTmrDt  ov  m  HAin>  m  Ckrvical  flrpBRTROPffic  Hckmoitii  whih 

TKB  LMION  l»  SrrU&TBO  OM  A   LKVKL  WITB   TBI   VF9*m   MAIS    OF  TKI  CSBTICAl. 
SMLAItaRUBNT  OP  TUB  SPINAL  CoBD  IfkitBT  B0S»]. 

wbollv,  fail  to  rospond  to  the  far&dic  current,  and,  after  a  time,  con- 
trnc'turuB  begin  to  apjH^ar  in  th«  iippvr  extretulties.  The  skin,  also. 
tnny  become  ann^sthelic  bcre  nml  ther«  in  patcbes,  and  some  of  tliese 
|>atcbe8  maj  extend  so  as  to  lurolre  parts  of  tbe  trunk. 

Later  on,  the  lower  extremities  also  become  paralyeed  ;  tbe  deep 
reflexes  are  exaggerated,  and,  after  a  time,  contractures  become 
developed.  The  mtiKcIes  of  tbe  lower  extremitiee  do  not  become 
atrophied  to  an^  notuble  extent. 

This  paralysis  of  the  lower  extremities  is  doobtless  doe  to  the 
<linnge8  in  tlie  spinul  cord  set  up  by  tbe  constricting  pressure  of  tbe 
hjpcrtrupbied  dura  mater,  as  well  as  to  tbe  fact  of  tbe  pressure  itself. 
Charcot  explains  the  rigidity  of  the  nmsclcs  in  accordance  wiili  his 
Well  known  views  on  this  subject — that  is  to  say  he  supposes  the 
'  transverse  myelitis '  to  give  rise  to  descending  degeuerations  of  a 
secondary  nature  in  the  lateral  columns,  and  that  these  degenerations 
the  rigidity  in  a  manner  to  which  reference  has  elsewhere  been 
iide  (p.  218).  I  thinkj  however,  tbat  the  existence  of  this  rigidity  is 
^alt  iudicatiuu  that  the  conducting  functions  of  the  oord  are  not 
wholly  annulled  by  the  constricting  lesion  aliovc,  and  tbat  an  excess 
of  cerebellar  influence  is  reaching  the  lumbar  grey  matter  in  cun- 
eequPDce  of  the  degeneration  of  the  pyramidal  tracta  in  the  lateral 
columns  (p.  222). 

In  roganl  to  diagnosiB,  there  are  only  three  diseases  which  are  at 
All  likely  to  be  Cunfonnded  with  hypertrophic  cervical  pachymeningitis. 
TThoae  arc  (1)  cancer  of  the  dura  mater  opposite?  the  cervical  enlarge- 
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m«nl,  (2)  amyotrophic  lateral  scloroais,  and  (8)  Pott's  disease  affect- 
ing the  lower  corvical  rertebnc. 

In  the  i.'htrvuioly  rare  cases  in  wbtcli  cancer  afiects  the  dara  inater 
Id  the  ctTvical  region  of  the  cord  a  set  of  symptoms  maj  be  derr1op«d 
ngrecing  in  the  closest  manner  possible  with  those  of  the  affection 
now  under  consideratiou.  Some  years  ago  I  uaw  a  case  of  this  kiud ; 
it  mn,  however,  a  more  rapid  conrse,  and  death  was  brought  abont 
by  the  production  of  a  total  transverse  softening  in  the  cerrical 
region. 

Ill  amyotropliic  lateral  sclerosis  we  hare  no  preliminary  pcnrJ 
marked  by  severe  pains  and  hyperffisthesia  in  the  upper  extremili«*?  ; 
while,  on  the  other  band,  the  paralysed  and  rigid  muscles  of  the  lower 
extremities  speedily  nndorgo  atrophy  in  this  affection.  Ag^in^  the 
coarse  of  this  htter  disease  is  more  rapid,  and  the  medulla  oblongata  is 
prone  to  become  affected  after  the  lumbar  region  of  the  cord  ;  death 
following  at  no  distant  date.  The  difference  in  the  course  of  eTent* 
is,  therefore,  great  in  the  case  of  cervical  hypertrophic  pachymenin- 
gitis, in  which  we  have  a  period  of  severe  pains  in  the  upper  extremities, 
no  atrophy  in  the  paralysed  lower  oxtrcmitieSi  a  slow  course,  no  im- 
plication of  the  medulla,  and  at  times  an  incomplete  recovery. 

Pott's  disease  affecting  the  lower  cervical  vertebr»  may  give  rise 
pains,  less  severe  it  is  true,  but  in  the  same  sitnations  as  those  met' 
with  in  hypertrophic  pachymeningitis,  and  also  to  the  aame  kind  of 
fixed  attitude  of  the  head  and  neck.     But,  in  Pott  s  disease,  mov 
mcntft,  pressure  npon  the  vertcbne  in  the  affected  region,  or  any  pe 
cussion  of  the  spinal  colnmn,  is  apt  to  give  rise  to  ninch  more  pai 
than  conld  be  similarly  produced    in   pachymeningitis.      Again,  io, 
Pott's  disease,  the  patient  is  more  likely  to  bo  of  scrofulous  type  an 
young,  thsn  of  middle  age.       Of  course,  if  there  should  be  anything- 
like  a  definite  angular  curvature  distinguishable,  no  such  difficulty  o 
diagnosis  as  that  to  which  wo  are  now  referring  would  ever  arise. 


I 


22.  TUMOURS   AND   ADVENTITIOtlS    PRODUCTS    IN    THE    SPINAL 

MENINGES.  ] 

Under  this  head  are  included  various  different  kinds  of  new  growths 
or  adventitious  products.  The  nature  of  tho  growths  to  be  met  with, 
coDstituting  the  pathological  side  to  the  question,  has  already  been  i 
ferred  to  elsewhere  (p.  546),  so  that  not  much  remains  to  be  added] 
here, 
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In  diagnosing  the  presence,  as  well  as  the  natare,  of  certain 
tumours  in  the  spinal  meninges,  we  may,  in  suitable  cases,  be  in- 
ilaonccd  by  the  existence  of  a  syphilitic  hialortfj  by  evidence  of  cancer 
in  other  parts  of  the  bodyj  or  by  the  existence  of  a  markedly  8crofiilou$ 
Jitihit  of  body.  In  cither  of  these  coses,  what  determines  the  uppear- 
anoe  of  a  growth  of  this  or  that  type  in  the  spinal  meninges,  rather 
than  in  any  other  aite,  generally  remains  in  as  mnch  obscurity  as 
when  the  growths  are  solitary  or  of  non-dialhetic  origin.  Among 
such  determining  or  exciting  causes,  only  one  of  those  ui»ually  cited 
appears  to  be  of  real  potency,  namely,  the  occurrence  of  blows  upon 
the  spiiiG,  or  injuries  of  various  kinds.  These  seem,  nt  times,  to  be 
the  immediately  exciting  cause  of  the  development  of  a  new  growth 
in  the  spinal  meninges. 

The  occurrence  oi  iarccfmatous  tumours  in  other  parts  of  the  body, 
or  the  evidence  of  the  cxistc^nce  of  hydatids  in  the  liver  or  elsewhere, 
are  facts  that  niiiy  at  other  times  guide  our  diugnosis  as  to  the  natare 
of  a  supposed  extra-medullary  tumour.  That  is  the  kind  of  evidence 
upon  which  we  are  forced  to  rely  generally  ;  still,  in  the  case  of  a 
hydatid  cyst  developing  in  the  tif;sucs  outsiJe  the  spinal  meninges, 
should  any  portion  of  the  sac,  after  a  time,  project  outside  the  spinal 
canal,  important  information  may  be  derived  from  an  examination  of 
tljo  buck,  and  from  the  presence  nt  the  side  of  the  spine  of  an  L-lastic 
fluctuating  swelling.  The  puncture  of  such  a  swelling  with  a  small 
syringe,  and  the  drawing  away  of  mere  hydatid  fluid,  even  without 
the  discovery  of  echinococci  or  their  booklets,  ought  to  suffice  to 
convert  our  surmises  into  certainty.  The  hydatid  fluid  has  characters 
of  its  own,  which  are  generally  quite  distinctive.  Such  a  diagnosis  is 
only  likely  to  be  made  with  the  greatest  rarity  in  this  country;  but 
the  occasion  for  making  it  might  recur  with  decidedly  greutor  fre- 
quency, in  conntries  such  as  South  Australia,  where  hydatid  disease 
is  very  common. 

There  i^  one  other  pathological  condition  that  may  occasionally 
give  rise  to  pressure  upon  the  spinal  curd  from  without,  and  that  is 
aneunem  of  the  aorta  after  it  has  eroded  parts  of  the  bodies  of  one 
or  two  vertebrie.  8ach  a  cause  as  this,  however,  is  likely  to  be 
diagnosed  long  before  it  comes  to  the  stage  when  it  may  produce 
symptoms  simulating  those  of  a  tumour  of  the  spinal  meninges. 

In  all  the  cases  to  wliieh  reference  has  been  made  tltere  would  be 
a  certain  generic  similarity  in  the  symptoms  produced.  These 
symptoms  comprise   two   more  or    less    distinctly    defined    stages. 
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The  first  stage  is   representeil  by  symptoms  referable   princip«ny 
irritation  of  the  roots  of  apinni  DerTe*mhl  of  the  menin/^^;   whil< 
in  the  Bocond  stage,  wo  bare  to  do  with  flymptoms  produced  by  pree< 
sure  upon  tho  spinal  cord  itself, 

Sta^Iof  Irritatio&.—Tlus  stage  is,  in  different  cases,  rery  TAnable, 
In  tt«  dnr&tion,  in  acoordance  with  differences  in  the  size  and  rate 
growth  of  the  tnmonrs  or  adventitious  prodacts  developing  in  i\ 
Bpinul  meninges.     It  may  last  only  for  screral  months,  or,  in   otb* 
oa^es,  even|for  two  or  three  years. 

Its  most  typical  symptoms  are  {>ains  in  the  back  at  the  site  of  Lh*^ 
new  growth,  together  with  pains  in  the  areas  of  distribution  of  tbtj 
sensory  ncrre  roots  that  happen  to  be  pressed  npon  or  irritated.     I| 
these  eame   areas  there   may    be    patches   of   hyponesthesia   or   al 
anft'stliesia ;  or  the  two  comiitions  may  coexist  in  diffVrent  part 
Tliese  areas  of  sensory  distnrbnnce  will  be  sitnsted  on  the  trunk, 
on  thu  limbs,  or  on  both,  according  to  the  varying  loni^iludinal  sitna- 
tion  of  the  growth.     Evidences  of  irritation  of  motor  roots  may  like- 
wise exist,  sahject  to  siniilar  variations  in  site ;  and  in  both  cases  tb»j 
morbid  symptoms  may  be  more  marked  on  one  side  of  the  body  khan^ 
the  other,  or  may  be  wholly  confined  to  one  side.     The  signs  of  irrita- 
tion of  the  motor  roots  occur  in  the  fonu  of  twitchings  or  rigidity  of^ 
some  of  the  muscles  in  connection  with  such  roots.     In  rare  cases  il 
may  happen,  where  the  nerve  root  becomes  more  severely   precfed 
upon,  that  a  localised  paralysis  (of  a  partinl  type)  may  occur  in  par-j 
ticuUr  groups    of    muscles    (see   p,    5S2)    associated    with    partial] 
muscular  atrophies. 

In  some  ciiscs,  symptoms  of  this  type  arc  well  marked,  in  otherii 
they  are  aj^t  to  be  obscure  and  ill-dcfinod. 

Stage  of  compression  of  the  Spinal  Cord.— At    this    stagey   a1sa,J 
great   variations  in    the  eymptomalolo^'y  occur,  especially  near  it4 
commencement,  in   accordance  with    the   direction    from   which    the       , 
pressure  first  comes — that  is,  whether  the  posterior  columns,  or  the  ^B 
anterior,  or  the   lateral  columns  of  one   side  are   the  parts  which  ^" 
are  first  pressed  npon.     Other  difFercnccs  will  be  found  to  be  de- 
pendent upon  the  longitudinal  situation  of  the  conipreseing  body- 
roughly  speaking,  whether  it  has  a  cervical,  a  dorsal,  or  a  lumbar 
site. 

Later  on,  the  early  and  somewhat  indefinite  symptoms  produced  by 
the  tumour  as  a  compressor  of  the  spinal  cord  may  become  more  and 
more  defined,  so  as,  at  last,  to  produce  a  paraplegic  condition  of  a 
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pretty  complete  type.  Before  it  becomtiB  complete,  such  a  paraplegia 
18  often  associftted  with  distinct  rigidities^  together  with  exaltation  of 
the  deep  reflexes  ;  Beneibility  also  may  be  much  impaired,  or  there 
may  be  liypermsthesia  in  certain  regions.  An  incomplete  ptirnptegia 
of  thi3  type  may  be  cansed,  in  the  main,  by  the  actual  compression  of 
the  spinal  cord ;  thoogh,  where  snch  pressure  is  well  markedf  the 
symptoms  are  apt  to  be  soon  aggravated  by  secondary  pathological 
changes  set  up  in  tho  spinal  cord  itself.  Tlicso  may  bo  of  an  atrophic 
indurating  nature — changes  principally  of  a  degenerative  type — such 
as  are  most  prone  to  occnr  when  the  compressiug  cause  operates  Torj 
slowly. 

At  any  time,  however,  in  the  history  of  snch  a  case,  the  syraptoms 
are  apt  to  assume  a  more  severe  type  owing  to  the  establishment  of 
ft  complete  paraplegic  condition  cont«oquent  upon  tho  setting  up  of 
an  acute  inflammatory,  or  anon-inflammatory,  softening  at  the  seat  of 
compression  involving  the  whole  thickness  of  the  spinal  cord.  We 
have  then  produced  all  the  symptoms  pertaining  to  a  '  total  trans- 
verse softening  '  (see  p.  580),  inclnding  Iwjfore  long  the  occurrence  of 
bedsores,  with  inflammation  of  the  bladder  and  other  complications — 
tbroagb  one  or  other  of  which  a  fatal  tcrmiQation  may  at  last  be 
brought  about. 

Tho  dlagnoaia  can  only  be  made  after  the  fullest  consideration  of 
the  patieiii'n  condition,  both  general  and  local.  Theprincipnl  diseases 
with  wliicli  tumour  of  tlie  spinal  meninges  is  most  apt  to  be  con- 
founded are  cervical  hypertrophic  pacliymcningitis,  cancer  of  the 
vertebrs,  and  the  pachymeuingitis  that  goes  with  Putt's  disease. 
For  aid  in  establishing  such  a  diagnosis  see  Table  IV.,  p.  5C4.  The 
diagnosis  uiny  generally  be  arrived  at  when  the  probability  of  the 
existence  of  either  of  the  other  diseases  belonging  to  Oronp  G 
can  be  excluded. 


23.  rUMOailS  OF  THE  SPINAL  COKD. 

Tumours  originating  in  the  subi>tanco  of  tho  spinal  cord  may  be  re- 
garded as  belonging  to  two  classes,  according  as  they  represent  (a) 
mereloc  al  accidents  in  the  form  of  perverted  tissue  changes;  or  (ft) 
such  local  accidents  developing  under  the  influence  of  a  distinct 
general  diathetic   state,   such  as  syphilis  or  scrofniosis. 

(a).  Of  the  purely  local  overgrowths,  the  most  typical,  and  per- 
haps also  the  most  frequently  occurring,  axcgUomata,  In  such  a  tumour 
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wt  hftTc  an  exabcrant  oyergrowth,  as  Virohow  and  most  other  patbo- 
logisU  snppose,  starting  from  the  neuroglia  of  a  certain  portion  of  ths 
corU,  At  firtjt  the  growth  infiltrateB  and  sabstitates  itself  in  the  p1ac« 
of  a  certain  amount  of  ncrve-tissae ;  but  it  6O0n  becomes  excessire  iu 
quantity  (spreading  in  area  perhaps  at  tbe  same  time),  and  thus  comes 
to  exercise  a  more  and  more  marked  oompr^tssion  upon  tlie  remaining 
tracts  of  nerve-tiasu*!  composing  the  cord  enclosed,  as  it  is,  within  tbe 
narrow  and  unyielding  boundaries  of  the  Rpinal  canal.  These  glio- 
mata  ore  oftentimes  extremely  vascular.  They  are  liable  to  undergo  a 
certain  amount  of  central  softening;  and  into  their  substance,  espe- 
cially in  the  softened  foci,  haemorrhages  are  very  apt  to  occur.  Soften- 
ing of  nerve-tissue  may  also,  at  a  certain  stage,  take  plikoe  arouod 
the  growth,  and  possibly  extend  for  a  variable  distance  above  and 
below. 

Other  tumours  of  au  allied  nature,  such  as  iarcomata  and  myxomata^ 
also  at  times  4eveIop,  either  in  their  pore  types  or  with  blended  charac- 
ters, within  the  spinal  cord.  Tiiey  present  few  intrinsic  pecwiiarities 
in  their  manner  of  aQecting  the  cord.  They  rarely  attain  any  largo 
fiieo  ;  indeed  the  limitations  in  the  diameter  of  the  spinal  canal  only 
permit  of  much  increase  in  one  direction.  Elongated  tumours  of 
the  kind  indicated  are  occosioitally  met  with.  To  a  considerable  ex- 
tent, sncli  tumours  have  an  iuHltrating  mode  of  growth,  tlioagh  their 
boundaries  are  apt  to  be  rather  more  defined  than  those  of  gliomato. 

In  regard  to  the  causes  of  these  tumourt^,  almost  nothing  more  defi- 
nite can  be  said  than  that  they  seem,  nt  times,  to  find  occasion  and 
conditions  suitable  for  their  initiation  after  some  blow  upon  the  spine, 
or  concussion  of  the  spinal  cord.  In  other  cases,  no  exciting  causes 
of  any  kind  can  be  defined. 

{b).  Of  the  growths  which  tend  to  occur  in  the  spinal  cord  (as 
occasionally  in  other  parts  of  the  body)  under  the  influence  of  some 
general  state  or  diathetic  condition,  two  are  especially  to  be 
named.  These  are  scrofulous  ^roirMe  (*  tubercular '),  and  syphilitic 
gummata.  The  former  are  generally  small,  varying  in  size  from  a 
mustard  seed  to  a  pea,  and  only  very  rarely  attaining  the  dimensions 
of  a  hazel-nut.  Next  to  gliomnta  they  are  the  new  growths  most 
frequently  met  with  in  the  substance  of  the  spinal  cord.  When  small, 
tliey  may  occur  in  association  with  a  cerebro-spinal  tubercular  menin- 
gitis ;  but  at  other  times  they  are  found,  and  especially  the  larger 
growths,  existing  independently  of  any  acute  inflammation  of  tbe 
meninges.     In  tliis  latter  case,  the  tumoars  may  be  combined  with  a 
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•certain  amoant  of  adjacent  and  secondary  softening  of  the  substance 
of  the  cord. 

Syphilitic  gummata,  originating  in  the  cord  itself,  occur  only  with 
the  greatest  rarity.  They  are  more  frequently  found  starting  from 
the  meninges,  and  then  they  may  press  upon,  or  actually  grow  into,  the 
nerve-substance. 

Cancer  is  believed  not  to  occur  primarily  within  the  spinal  cord, 
though  it  may  grow  into  its  substance  (or  seriously  press  upon  it) 
when  it  originates  either  in  the  meninges  or  in  one  of  the  vertebrw. 

The  difficulties  of  diagnosis  are  almost  always  very  great  in  the 
•case  of  tumours  of  the  spinal  cord^  because,  in  their  early  stages  and 
occasionally  for  prolonged  periods,  they  are  associated  with  slight  and 
somewhat  vague  symptoms. 

Independently  of  the  variations  in  different  cases  consequent  upon 
the  longitudinal  situation  or  level  of  the  tumour  in  the  spinal  cord, 
the  symptoms  to  which  they  give  rise  in  various  parts  of  the  body  may 
be  more  or  less  vague  anomalies  of  sensibility  in  different  regions, 
Associated  with  a  certain  amount  of  paresis,  rarely  amounting  to  actual 
paralysis. 

Growths  from  the  meninges,  or  from  the  vertebrae,  pressing  upon 
the  spinal  cord,  are  not  quite  so  apt  to  run  a  latent  course  for  any 
length  of  time,  since  they  are  rather  more  prone  to  involve  the 
anterior  or  the  posterior  roots  on  one  or  on  both  sides — at  first  irri- 
tating them,  and  subsequently  causing  paralysis  from  pressure.  Thus 
localised  numbness,  pains,  or  ansesthesia  (either  alone  or  associated 
with  twitchings,  cramps,  or  paralysis)  confined  to  certain  parts  of  the 
body,  are  rather  more  common  incidents  during  the  growth  of  extra 
than  of  intra-mednllary  tumours.  IStill  the  diagnosis  between  these 
two  classes  of  tumours  may  in  some  cases  be  impossible. 

Sclerosis  in  its  *  insular '  form,  especially  when  the  patches  are  few 
or  close  together,  may  also  present  symptoms  almost  inseparable 
from  the  first  stage  of  some  intra-medullary  tumour.  The  important 
fact  is,  however,  that  insular  sclerosis  in  the  cord  tends  to  become  more 
and  more  generalised,  and  thus  gives  rise  to  a  proportionately  widening 
range  of  symptoms  ;  otherwise  it  limits  itself  to  special  columns,  and 
thus  becomes  associated  with  more  definite  sets  of  symptoms. 

With  any  of  these  tumours  of  the  spinal  cord,  the  symptoms  are, 
after  a  time,  liable  to  undergo  a  sudden  and  grave  increase,  owing  to 
the  occurrence  of  a  hemorrhage  into  its  substance  (and  perhaps  into 
adjacent  regions  of  the  spinal  cord),  or  else  owing  to  the  commence- 
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iBtnt  of  A  procMS  of  secondai^  tronareree  softening.       Beyond 
poftfiibiHliv^H  of  siHilen  grave  angiiR'ntntion  of  symptoms,  the  coarae 
iatrn-BUHitillary  tntnonrs  is  nlso  apt  to  bo  marked  hf  peculiar  exacer- 
batiuns  aad  remissions  from  lime  to  time,  in  association  with   pcnoils 
of  altered  grf>wth  or  rascnlarity  of  the  tumour  it£elf. 


The  verj  gradaal  onset  of  the  symptomB  in  caaes  of  tumour  of  the 
spinal  cord,  is  a  point  of  great  importance  in  the  diagnosis  of  th^e 
conditions.  ThuA,  for  instnni-OTWti  eliminate  arachnoiilorintra-modnlJary 
bcniorrhages,  and  also  tlit*  nnmerons  class  of  cases  of  soft*:*uing  of 
(he  fcpinal  cord,  with  other  affections  having  a  more  or  less  oh 
orif^n.  The  disgnosia  of  tumonr  of  the  cord  as  distinct  from  its 
pression  by  disense  of  vettebra?  (where  there  is  also  generally  a  1 
evolution  of  paralytic  symptoms),  mast  be  based  in  part  npon 
absoDce  of  any  evidence  of  vertebral  disease.  The  diagnosis  from 
meningenl  tunitMirs  has  already  been  referred  to;  and  so  also  has  tb« 
diagnosis  from  mere  sclerosis  of  the  spinal  cord,  in  which  tb 
coniicctire-tissue  overgrowth  is  not  aufficiontly  bulky  to  amonnt  to  ai 
actual  tumour. 

If  the  arrival  at  a  diagnosis  as  to  the  existence  of  a  tumour  of  thi 
spinal  cord  is  a  process  besot  with  difficulties^  these  by  uo  me 
cease  when,  passing  from  the  primary,  we  hare  to  approach  th 
secondary  question  as  to  the  nature  of  the  growth  presumed  to  exU 
But  little  is  possible  in  Uiis  direction. 

It  is  true  that,  with  a  history  of  pre-existing  syphilis,  eren  wii 
oat  the  evidence  of  olher  simidtanoous  manifestations,  we  should  hi 
warranted   in  assuming  it  to  be  quit*  possible  that  an  existing  growth 
in  the  spinal  cord  is  syphilitic  in   nature,  and   in  treating  the  patient 
ac4;urdingly.      The  presumptions  in  favour  of  the  tubercular  or  scr 
fnlous   nature  of  a  supposed  new-growth  in  the  spinal  cord  woui 
rarely  carry  with  them  more  than  a  moderate  amount  of  cogency, 
Still,  occasionally,  the  general  habit  of  the  patient^  together  with  th 
fact  of  the  existence  of  scrofulous  enlargement  of  glands,  or  of  so 
form  of  phthisis,  might  give  more  or  less  probability  to  such  a  co 
elusion.     Beyond  this,  not  much  can  be  done  in  the  way  of  diagnosin 
special  kinds  of  tumours.     We  may   be  guided  in  our  opinion  as  19 
the  possible  existence  of  a  sarcoma  by  the  presence  of  oue  or  more 
such  growths  in  other  ports  of  the  hotly  ;  or,  failing  this,  we  may  re 
collect  that  primary  cancer  affecting  the  spinal  cord  i&  almost  nnknown^ 
and  that  gliomatous  tnmours  are,  next  to  the  tubercular  or  scrofolous^ 
those  which  are  most  frequently  met  with  in  the  cord  itself. 
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SPINAL   PARALYSES  OF   VERY   CHRONIC    ONSET. 

Under  this  head  vrc  hare  paralyses   reaalting   from   the   following 
causes  t — 

24.  Primary  Latebal  Solerosw. 

25.  Amyotrophic  Lateral  Sclkrobib. 

26.  Locomotor  Ataxt. 

27.  Insular  or  Dihsbmihated  Sclerosis, 

id.  Fbiedbeich'h  Disbase  (Diffuse  Sclerosis). 
//  shoulil  be  bot-ne  in  mind  that  Nos,  19-23  inciusive  may  occaaionally 
cause  paralyses  of  Very  Chronic  Onset  (see  p,  bG2J, 


P 
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24.  PEIMABY  LATERAL  SCLER0SI3, 

Tliis  disease  is  also  kno^u  by  the  name  of  '  Spasmodic  Spinal 
Paralysis. ' 

It  is  a  malady  which  is  distinctly  more  common  in  males  than 
in  ftfmales,  and  it  occurs  in  tlie  majority  of  cases  in  adults  from 
twenty  to  fifty  years  of  ago,  Erb  and  others  hare  alao  described 
spoj^modic  forms  of  paralysis  occurring  in  children.  Some  of  these 
are  ]X)ssibly  instances  of  the  disease  now  under  consideration,  though 
others  of  ihcm  arc  rather  due  to  some  primary  destructire  disease  in 
the  Rolandic  areas  of  the  ccrebrol  cortex,  or  to  some  derelopmental 
defect  Lu  the  some  situation  as  Ross  ('  Brain/  Vol,  i.,  p.  447)  has 
shown.  Some  of  the  cases  included  under  the  term  *  spastic  panu 
plcgia  of  infancy,'  seem  undoubtedly  to  be  caused  in  this  way  (see  also 
Hodden,  in  *  Brain,'  Vol.  vi.). 

On  the  other  hand  I  once  met  with  what,  at  first,  appeared  to  be  a 
case  of  lateral  sclerosis  in  a  child  about  ten  years  of  ago,  though  a 
more  thorough  examination  subsequently  showed  that  Uter&l  scle- 
rosis was  only  a  prominent  part  of  what  was  really  a  *  multiple 
•clernsis  '  of  cerebro-spinal  type. 

In  some  casesj  the  disease  appears  independently  of  any  appre- 
ciable predisposing  or  exciting  causes  ;  but,  in  other  instances,  falls 
or  other  traumatic  influences  seem  to  be  distinctly  connected  with  its 
origin.  On  rare  occasions,  exposure  to  wet  and  cold  has  seemed  to 
have  some  influence  orer  the  genesis  of  this,  as  well  as  over  so  many 
other  forms  of,  spinal  disease. 

This  disease  often  sets  in  almost  imperceptibly,  and  the  symptoois 
continue  to  derelop  in  a  very  slow  and  gradual  manner. 
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Patients  begin  to  complain  first  of  mere  weAkocss  of  the  lowpr 
trcmiticSy  and  this  continues  to  increase  till  a  well-marked  conJiil 
of  paresis  exists.  There  is  great  difficolty  in  getting-  apstairK,  aoil 
tlktf  feet  begin  to  drag  even  when  tbc  patient  walks  on  level  groond. 
This  pBrc8i8  may  soon  be  associated  witli  more  or  less  of  moscul&r 
twitchings,  either  painless  or  painful  in  character — often  more  mark«d 
in  the  morning,  bat  sometimes  worse  at  night.  Soon,  an  actanl  .'Stiff- 
ness of  the  musclfts  of  the  legs  begins  to  manifest  itself,  wUicii 
becomes  apparent  principally  when  passive  movements  are  attempted 
^r  even  when  the  patient  himself  seeks  to  move  his  limbs.  At  tost 
»me  amount  of  rigidity  of  mascles  may  be  more  or  less  continuoasJy 
present,  so  as  greatly  to  interfere  with  locomotion,  or^  in  some  cases, 
even  to  prevent  it  altogether. 

Tn  the  earl/  stages  of  the  disease,  ankle-clonus  can  be  elicited 
with  the  greatest  ease,  and  tlie  knee-jerk  is  found  to  be  distinctly  ei- 
aggerated  on  both  sides.  When  one  of  these  patients  is  in  the 
sitting  postnre,  pressure  commencing  on  the  toes  of  one  foot,  as  in 
le  act  of  rising,  will  iit  once  initiate  the  characteristic  tremors  of 
Ltikle-clonus.  All  such  signs,  however,  will  probably  diminii>b  as  th« 
rigidity  becomes  more  marked. 

Whilst  the  patient  is  able  to  walk  be  often  exhibita  a  typical 
'  spastic  gait/  The  legs  arc  generally  kept  close  together,  owing  to 
a  spasmodic  contraction  of  the  adductors  of  the  thighs  ;  tlie  toes  trail 
or  are  dragged  along  the  ground  ;  and  then,  when  the  heel  is  begin- 
ning to  be  brought  down,  a  spasmodic  coutrnction  of  the  calf  muscles 
may  take  place,  tending  to  raise  the  patient  upon  bis  toes  and  almost 
throw  him  fonvard,  In  this  way,  a  railed  and  very  irregular  kind  ol; 
progression  is  seen,  partly  to  be  accounted  for  bj  mere  paresii 
and  partly  by  the  occurrence  of  strong  muscular  spasms.  In  some  in- 
stances, either  owing  to  variations  in  the  amount  of  the  spasms  or,  it 
may  be,  to  the  great  weight  of  the  patient,  this  spastic  gait  is  not 
well-nmrked.  In  all  cases,  however,  it  is  quite  different  from  i 
ataxic  gait ;  and,  when  standing  with  feet  close  together,  no  incr 
of  unsteadiness  or  feeling  of  vertigo  is  occasioned  when  the  patie 
closes  bis  eyes. 

Sensibility  is  little,  if  at  all,  affected;  still,  in  some  instances  it  i 
apt  to  be  slightly  impaired.  In  one  case,  at  present  under  the  writer's 
care,  ability  to  recognize  differences  of  temperature  was  for  a  time 
greatly  lessened  ;  and  although   tactile  sensibility  is  scarcely  at  all 
interfered  with,  the  patient  has  frequently  complained  of  a  diuiinisbe 
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r  in  ftpprcciating  the  exact  positions  of  his  legs.  Skin-reflexes  are 
often  norninlf  bnt  occasionally  thej  may  be  slightly  increased. 

The  mnscles  do  not  atrophy,  and  their  electrical  reactions  con- 
[tinne  to  be  almost  normal  ;  while,  according  to  £rb,  that  of  the 
nerves  is  slightly  but  distinctly  lowered  to  both  currents.  Sexual 
desires  are  not  affected,  but  sexual  disability  may  bo  occasioned  to  a 
Tariablo  extent — partly  owing  to  weakness  or  actual  paralysis,  and 
partly  to  mere  spasms  of  muscles.  Micturition  is  often  scarcely  at  all 
interfered  with;  there  is  nothing  like  incontinence  of  urine  or  of 
faeces,  though  there  may  be  obstinate  constipation,  sometimes  not 
contmnous  but  rather  of  an  intermitting  typo. 

No  vaso-motor  or  trophic  disturbances  in  the  limbs  are  usually 
present. 

CAs  the  disease  progresses  (it  may  be  very  slowly,  and  in  the  course 
of  years)  the  muscles  of  the  trunk  become  affoctcdj  so  that  weakness 
and  spasms  (often  of  a  very  painful  character)  occur  in  the  abdominal 
and  back  muscles.  After  a  time  the  arms  also  may  become  implicated* 
snd  in  the  same  fashion  as  the  legs,  excepting  that  when  permanent 
contractions  of  the  muscles  come  on,  they  mostly  fix  the  arm  to  the 
side,  though  the  furearm  is  pronatcd  and  semi-Hexed,  while  the  Oiigcrs 
and  wrist  are  strongly  flexed. 

In  rare  cases  the  disease  is  Umited  to  one  side  of  the  body,  begin- 
ning, for  instance,  first  in  one  h-g.  and  then  extending  to  the  arm  on 
the  same  side,  so  as  to  present  a  kind  of  hcmiplegic  distribution.  Just 
as  rarely,  too,  the  disease  may  first  aflToct  both  upper  extremities,  sub- 
Bequenlly  extending  down  the  trunk,  and  ultimattdy  involring  the  lower 

r  extremities. 
During  the  deTclopment  of  the  disease,  shivering  fits  (affecting  the 
muscles  of  the  jaws  as  well  as  almost  all  the  muscles  of  the  body)  may 
occur  from  time  to  time,  lasting  for  half  an  hour  or  more  ;  and,  though 
quite  unaccompanied  by  any  changes  of  temperature,  they  may,  never- 
thelesB,  be  provoked  by  cold.  Sometimes,  however,  such  attacks 
of  shivering  occur  spontaneously  ;  or  they  may  spread  from  some 
accidentally  initiated  ankle-clonus,  or  other  wcll-morkod  spasm. 

Persons  suffering  from  this  disease  sometimes  remain  in  an  almost 
stationary  condition,  for  a  series  of  years,  at  any  particular  stage  of 
the  disease  that  may  happen  to  have  been  attained.  Ultiniately,  how- 
ever, there  is  a  tendency  to  complete  paralysis  of  the  parts  affected, 
vrith  permanent  contractures — the  legs  at  this  stage  being  often  im- 
movably fixed  in  a  condition  of  rigid  extension.     As  a  rule,  paina  aro 


638  PARALYSES  OF   8PIKAL  OBIOIK. 

not  complaiDed  of  at  any  stage  of  the  disease  ;  still,  some  patients 
sufifcr  much  from  painful  cramp-like  contractioiu,  occurring  either  in 
the  lower  extremities,  or  else  iti  some  of  tlie  abdomiuul  muscles. 

So  long  as  the  morbid  process  remains  Limited  to  the  lateral  columns 
no  other  symptoms  present  themselves.  Should  it,  however,  invade 
the  grey  matter  in  particular  regions  of  Uie  cord,  Uien  charac- 
teristic complications  are  apt  to  arise,  and  it  may  also  bo  said  tliat 
the  gravity  of  the  disease  becomes  very  distinctly  increased.  The  way 
for  a  fatal  termination  may  then  be  paved  through  the  gradual  increase^ 
for  instance,  of  bladdet-troubles  ;  or  through  the  occurrence  of  severe 
bod-sorcS]  and  the  collateral  results  to  which  they  may  give  rise. 

Another  possible  oxteneiou  of  the  sclerosis  is  to  the  posterior 
columns,  so  that  we  may  get  a  variable  mixture  of  the  syDiptoms 
pertaining  to  'spasmodic  spinal  paralysis/  and  to  Mocomutor  ataxy*. 
It  should  be  borne  in  miml,  however,  that  such  a  complicated  clinical 
grouping  somelimos  develops  in  the  reverse  order. 

Usually  in  patients  sufferiDg  from  tliis  disease,  there  is  no  associa- 
tion wilh  cerebral  Bymploms,  nor  is  there  any  teudcacy  to  the  spring- 
ing up  of  cerebral  complications.  Still,  in  one  case  under  the  writor*s 
care,  a  subacute  maniacal  condition  became  developed ;  while,  in  another 
case,  diabetes  to  a  slight,  but  tractable,  extent  has  manifested  itself. 
In  both  instances,  however,  there  happens  to  have  been  a  marked 
hereditary  predisposition  to  the  occurrence  of  insanity  and  of  diahetea 
respectively. 

In  regard  to  diagnosis  it  should  be  said  that  the  grouping  of 
symptoms  met  with  in  this  disease  is  so  characteristic  that  there  itught 
to  be  no  difficulty  in  recognizing  it.  In  no  other  affection  of  the  spinal 
cord  have  we  the  combination  of  a  gradually  progressive  paralysis 
beginning  in  the  lower  extremities  associated  with  muscular  txvitch- 
ings  and  rigidities  ;  greatly  exalted  tendon  reQexes  ;  uo  impairment 
of  sensibility  and  no  pains ;  no  wasting  of  muscles  or  otlier  Lrophio 
changes;  and  uo  interference  with  the  functions  of  the  bladder  aud 
rectum. 

The  real  difficulty  arises  in  tbe^ recognition  of  the  complex  forms  of 
the  disease,  or  of  combinations  of  this  diseaae  with  othei's  thou  C4^ming 
under  observation  for  the  first  time.  Tliis,  for  instance,  is  tlie  caaa 
where  we  have  to  do  with  u  combination  of  posterior  and  lateral  scU- 
rosia,  in  which,  in  order  to  arrive  at  a  diagnosia  of  the  existing  condition, 
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^  obsexrer  mxvai  be  able  to  recognize  the  respectire  effects  or  modifi- 
cations that  may  result  from  the  combination  of  the  two  diseases. 
Another  difficulty  of  the  same  kind  arises  when  the  symptoms  of  the 
disease  are  complicated  by  extension  of  the  sclerosis  to  the  grey  anterior 
horns,  the  characters  of  which  condition  are  now  aboat  to  be  referred 
to  nnder  the  head  of  '  amyotrophic  lateral  sclerosis.' 

Again,  when  '  moitiple  sclerosis '  affects  in  the  niain  the  lateral 
columns,  the  real  diagnosis  can  only  be  arrived  at  by  the  recognition 
of  symptoms  which  could  not  be  produced  by  a  mere  affection  of  the 
lateral  colomns. 


25.  AHYOTBOPHIG    IiATEBAL    SCLEROSIS. 

This  is  an  extremely  interesting '  and  rare  affection  which  might 
perhaps  be  regarded  as  a  mere  variety  of  '  primary  lateral  sclerosis ' ; 
still,  it  is  a  variety  which  pursues  a  very  distinctive  course,  and  consti- 
tutes a  disease  much  more  formidable  than  its  prototype,  since  it  seems 
almost  invariably  to  lead  to  a  fatal  termination  in  two  or  three  years. 

The  peculiarity  of  this  form  of  lateral  sclerosis  lies  principally  in  the 
fact  that  it  commences  in  the  cervical  region,  and  soon  spreads  to  the 
contiguous  anterior  horns  of  grey  matter ;  thence,  after  more  or  lest 
of  an  interval,  it  extends  in  two  directions  : — (a)  downwards,  so  as  to 
involve  the  dorsal  and  lumbar  lateral  columns,  and  also  the  contiguons 
anterior  comua  of  grey  matter ;  and  (b)  upwards,  so  as  to  implicate 
the  upper  cervical  region  of  the  cord  and  the  bulb  in  a  similar  fashion. 

Thus,  it  will  be  seen  that  there  are  three  peculiarities  about  this  form 
of  lateral  sclerosis  ;  (1)  that  it  begins  in  the  cervical  region  of  the 
cord,  and  subsequently  affects  the  lumbar  portion ;  (2)  that  it  does 
not  remain  limited  to  the  lateral  columns,  but  soon  spreads  to  the 
contiguous  anterior  comua,  where  it  leads  to  destruction  of  the  great 
motor  ganglion-cells  ;  and  (3)  that  it  almost  invariably  extends  upwards 
also,  so  as  to  involve  the  bulb,  and  thus  gradually  brings  about  the 
death  of  the  patient. 

Being  marked  by  such  anatomical  characters  as  have  been  above 
enumerated,  it  will  be  easily  understood  that  patients  suffering  from 
this  disease  present  an  admixture  of  such  signs  and  symptoms  as  may 
be  met  with  separately  in  '  progressive  muscular  atrophy/  in  '  lateral 
sclerosis,'  and  in '  progressive  bulbar  paralysis.'  We  have,  in  fact,  the 
following  typical  grouping  and  sequence  of  symptoms  :— 
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1.  Paresis,  grfldually  increasing  to  actaal  paralysis  of  the  upper 
extremities,  and  soon  associated  with  distinct  atrophy,  and  fibrtlUr 
twitchings  of  muscles.  Any  mov-eoicnts  that  can  be  executed  ar« 
weak,  and  associated  witli  tremors.  More  or  less  marked  ri^dity  o( 
muscles,  and,  finally,  actual  contractures  occur,  in  which  the  arms  ar« 
fixed  close  to  the  aides  of  the  boily,  the  forearms  being  semi-flexed  aud 
pronated,  while  the  hands  and  fingers  are  strongly  flexed. 

2.  After  au  interval  of  some  months,  a  similar  group  of  symptoms 
becomes  developed  in  the  lower  extremities.  Again,  we  haro  paresis 
gradaally  increasing,  with  muscular  tensions,  exaggerated  tendoo- 
reflexes,  and  an  increa-sing  amount  of  rigidity  of  the  lower  limbs 
which  are  usually  fixed  in  the  extended  position.  At  a  later  period 
in  the  lower  extremities,  as  compared  with  the  anus,  a  process  of 
muscular  atrophy  sets  in,  with  or  without  development  of  the  're- 
action of  degeneration,*  and  fibrillar  twitchings  in  the  affected  mnsci 

During  the  whole  of  this  time,  there  is  little  or  no  interferen 
with  sensibility.  There  is  usually  no  implication  of  the  sphincte 
and  no  tendency  to  the  formation  of  bed-sore^. 

3.  In  the  last  stage  of  the  disease,  there  is  evidence  of  extension  of 
the  morbid  process  upwards  to  the  upper  cervical  region  and  the 
me<lu!ln.  Signs  of  bnlhar  pttralysis  pre,«(ent  themselves  in  the  usual 
way,  by  paralysis  with  atrophy  of  the  tongue  and  lips,  and  by  progres- 
sive weakening  of  the  muscles  of  the  palate,  pharynx,  and  larynx.  The 
phrenic  nerve  has  also  generally  become  involved,  and  when  weakress 
of  the  diaphragm  is  added  to  weakness  or  actual  paralysis  of  the  other 
muscles  of  rcBpirutiohi  this  all-important  fanctiou  becomes  more  aad 
more  impaired,  and  thus  a  fatal  tormination  may  at  any  time  be  eas 
brought  about.  Increasing  difficulty  of  articulation  and  deglatiti< 
may  have  existed  for  some  months  before  death, 

Fromthepoint  of  view  of  diaguoaia,  it  should  be  said  that  in  the  early 
stages,  when  amyotrophic  lateral  sclerosis  afifects  the  arms  only,  it  is 
characterised  by  its  gradual,  painless  onset,  the  absence  of  impavrmeii! 
of  sensibility,  the  fact  that  weakness  sets  in  first,  and  that  twitchinj 
and  tensions  of  muscles  soon  declare  themselves,  either  before  or 
the  muscular  atrophy  becomes  very  obvious.  This  combination 
already  sufficiently  4listiuctive  in  the  absence  of  pain  in  the  bi 
tenderness  over  the  spine,  or  any  other  evidence  of  vertebral  disease. 

When  the  disease  advances  to  its  second  and  third  stages,  the 
clinical  picture  becomes  gradually  more  and  more  distinctive,  and 
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easily  to  be  separated  from  that  presented  by  all  other  affcctiona  of 
the  spinal  cord  :  especially  if  we  are  duly  impressed  by  the  negative 
symptoms,  namely,  the  absence  of  iteusory  impairment,  of  bladder- 
troubles,  and  of  bed-sores. 

^V  28.  LOCOMOTOR    ATAXY. 

^P       This  18  a  disease  which  occars  most  frequently  between  the  twentieth 
r        and  the  fiftieth  year.     It  is  much  more  common  in  mules  th&u  iu 
females.     It  ts  often  called   'tabes   dorsalis'   or    'posterior 
L        spinal    sclerosis.' 

^K  It  is  a  disease  concerning  which  much  might  be  said  both  in  re- 
^^  gard  to  etiology,  and  also  in  regard  to  the  excessively  wide  range 
]  of  symptoms  that  may  at  times  be  included  under  it,  in  one  or  other 
I  patient  j  but  we  cannot  pretend  to  enter  into  these  discassions  or 
^^  descriptions  here.  We  shall  limit  ourselves  to  such  a  brief  uutline  of 
^B  the  aymptomatology  of  the  disease  as  may  be  needful  for  the  proper 
^B  tmderstunding  of  the  points  upon  which  its  diagnosis  depends. 
^V  The  paiieuis  iu  whom  locomotor  ataxy  develops  have  often  a  dia- 
I         tinctly  neurotic  history.     The  exciting  causes  are  generally  extremely 

I  obscure.      Marked  sexual  excesses  seem  occasionally  to  be  connected 

II  with  its  development.  Syphilis  is,  in  my  opinion,  greatly  over- 
^m  rated  as  a  cause  of  this  disease.  I  have  seen  numbers  of  cases  in 
^B  which  the  most  careful  examination  and  enquir)*  have  failed  to  reveal 
J^f  any  evidence  of  pre-cxi»iting  syphilis.  I  believe  that  it  has  not 
f  existed  in  one-fourth  of  the  numerous  coses  of  locomotor  ataxy  that 
I^K  Itt^^o  come  nnder  my  observation  and  treatment. 

^H  The  disease  is  dependent,  in  the  main»  a}K>n  a  sclerosis  of  the 
^B  posterior  columns  of  the  cord  in  the  lumbar  region,  whence  the  pro- 
^B  cess  extends  upwards  so  as  to  involve  the  same  parts  in  the  dorsal  and 
^B  in  tlie  cervical  regions.  It  has  been  shown  by  Pterret  that  it  is  the 
"  implication  of  the  posterior  roc*t-zone8  in  this  process  which  seems  to 
1^^  give  rise  to  the  symptoms  of  tlie  disease,  Strumpell,  however,  has 
^Brecorded  two  or  three  cases  which  seem  opposed  to  this  view ;  so  that 
^^  it  eannot  be  considered  to  be,  as  yet,  definitely  settlo<l.  It  is  true  that 
Uie  process  of  sclerosis  often  extends  so  as  to  involve  the  wholu  or  the 
^^reuter  portion  of  the  posterior  columns  of  the  cord.  As  Luckhart 
Clarke  pointed  out,  it  also  occasionally  extends  so  as  to  involve  the 
(terior  cornua  of  the  cord. 
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Agnin,  it  is  right  to  raention  that  Dejertno  has  recorded  a  few 
important  cases  in  which  there  wcro  gyraptoms  closely  reseroUxng 
tli0fi«  met  >Tith  in  locomotor  Maxj,  bat  where  do  8clero«ii  of  tk« 
posterior  colamns  existed — the  symptoms  being,  in  tbeee  cum 
•pparentlr  produced  by  a  ceuritia  aflfocting  many  of  the  peripberti 
nerves.  It  will  be  for  fatnre  investigations  to  show,  now  that  atten- 
tion bns  been  drawn  to  the  gnbjcct,  what  is  the  relative  frequency  of 
Boch  affections  (which  are  possibly  qnite  exceptional);  and  also  what 
are  the  roost  important  points  by  means  of  which  the  diagnosis  may 
be  made  in  these  exceptional  cases. 

The  disoa?50  is  cminonlly  chronic.  It  may  doTclop  rery  slowly; 
And  certainly  the  individnals  affected  may  lire  for  long  periods — ten, 
twenty,  or  even  tliirly  years. 

In  difft-rcnt  cnses  of  locomotor  ataxy,  there  is  often  considerable 
variation  in  the  rapidity  of  evolution,  as  well  as  in  the  order  of  erola- 
tion,  of  the  different  symptoms. 

It  will  be  convenient  to  divide  the  signs  and  symptoms  into  th: 
categories — viz.  ( I )  those  of  the  early  stages  ;  (2)  those  of  tbe  estab- 
lished disease  ;   and  (3)  occasional  signs  and  symptoms. 

(1). — Among  the  early  symptoms  of  locomotor  ataxy 
about  thft  most  constant  are  the  peculiar  lightning  pnins  in  some  part* 
of  the  lower  extremiticB  (often  believed  to  be  rheumatic  or  neuralgic  in 
character).  Thcso  pains  may  precede  other  symptoms  by  months  or 
years. 

Some  amount  of  diplopia,  due  to  paralysis  or  paresis  of  one  of  the 
muscles  of  the  eyeball — usually  of  a  temporary  character — with  or 
without  slight  ptosis. 

Loss  of  knee  jerk  on  both  sides. 

Occasional  difficnlty  in  voiding  or  in  bolding  urine. 

Sometimes  n  distinct  increase  of  sexual  desire  and  ability 

(2). — As  additional  symptoms  of  the  established 
disease   the  following  may  be  enumerated  : — 

Difficulty  of  standing  or  walking  with  the  eyes  closed,  or  when 
the  dark.  It  may  be  first  noticed  by  the  patient  while  washing  hi*  face 
in  the  morning  ;  but  is  always  easily  recognizable  by  making  him  jtsind 
before  ns  with  his  ft-et  close  together,  first  of  all  with  eyes  open  a 
then  with  eyes  closedj  the  latter  condition  usually  at  once  cansing 
patient  either  to  reel  or  show  some  slighter  signs  of  unsteadiness. 

The  pnpils  are  often  notably  contracted  and  insensitive  to  light; 
they  are  not  so  much  contracted,  or  if  they  are  of  medium  bizq^  tbi 
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Ate  usually  eithor  insensitive  or  very  slu/ygish  to  liglit,  althongh  they 
contract  well  to  accouimodation — a  combination  of  cbaracters  often 
epoken  of  ab  tlie  ' ArgyU-ilobertson    phenomenon.* 

The  patient  exhibits  a  more  or  less  distinct  ataxic  gait,  the  heel 
being  commonly  broogbt  to  the  ground  first — often  with  a  stamp — . 
and  the  ]«gs  moved  about  in  a  more  or  less  irregular  or  spasmodic 
fashion.  It  is  often  needful  for  the  patient  to  look  At  hi.s  feet,  or  at 
the  ground  just  in  front,  while  he  is  walking.  Similarly,  when  lying 
in  bed,,  if  one  foot  and  leg  be  raised  off  the  bed,  it  cannot  be  kept 
steady  but  sways  about  in  a  more  or  Iobs  marked  manner.  And 
when  in  the  same  position,  if  the  eyes  be  shut  and  the  feet  placed  far 
•part,  the  patient  cannot  readily  raise  the  one  foot  and  bring  its  heel 
down  upon  the  groat  toe  of  the  other  foot — lie  generally  goes  more  or 
iku  wide  of  the  mark. 

When  the  upper  extremities  are  also  affected  it  is  found  that  the 
patient's  ability  to  pick  up  a  small  objoct,  Ruch  as  a  pin  (or,  in  more 
Bilvanced  cases,  even  a  pencil),  from  a  smooth  surface  is  greatly 
interfered  with.  He  does  it  with  difficulty,  or,  in  an  altogether  irregular 
manner.  Or,  again,  if  his  amis  bo  extended  at  right  angles  with  his 
body,  and  he  tht-n  attempts,  with  eyes  closed,  to  bring  the  fortfinger 
of  either  hand  rapidly  to  the  tip  of  his  nose,  it  will  be  found  that  he 
goes  more  or  less  wide  uf  the  mark  and  only  brings  his  finger  into  the 
desired  position  after  some  wandering. 

Sensibility  is  interfered  with  in  various  ways,  first  in  the  lower 
extremities,  afterwards  in  the  trunk  and  upper  extremities.  Beyond 
the  paina  already  referred  to,  numbness  may  he  felt  in  the  lower 
extremities,  or  occasionally  there  may  be  a  girdle  sensation  round  the 
waist  ;  the  patient  also  derives  uniiataral  sensations  from  tlie  soles 
of  liifi  feet  when  standing  or  walking — which  are  either  wrong  in  kind 
or  merely  defective  in  amount  (he  seems  to  be  treading  on  cotton 
wool,  or,  at  all  events,  not  to  feel  the  ground  adequately).  These  are 
the  anomalios  of  sensibility  of  which  ho  may  complain  spontaneously. 

On  caruful  examination,  however,  it  will  generally  be  found  that 
sensibility  is  affected  in  various  modes.  Thus  the  kiuipsthctic  sense 
is  generally  more  or  less  defective,  so  that  after  passive  movements  of 
tlic  limbs  in  different  directions,  when  the  patient's  eyes  are  closed, 
ho  cannot  at  the  end  correctly  say  in  what  position  Buch  limbs  are  left. 
Again,  when  he  awakes  from  sleep  he  may  not  be  able  to  say  correctly 
(befure  he  moves  them,  and  thus  gets  information  through  the  sense 
of  touch)  what  is  thoir  exact  position  in  the  bed.     His  ability  to  dis- 
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criminate   differences   in   degree  of  moscalar  tension  (estimation 
weigbts)  ifi  also  dcfectire. 

Tactile  §ensatioo  is  also  blunted,  delayed,  wrongly  localise'!,  or  mord 
or  les»  [oisl  in  various  parts  of  the  lower  extremities  or  trunk. 
Plantar  anvsthesia  is  often  veil  marked ;  in  other  parts  the  unat^' 
thesia  is  apt  to  be  patchy  and  irregularly  distributed.  More  rarely, 
it  is  mixed  up  with  areas  of  liypenesthesia,  or  with  areas  in  which  the 
slightest  touch  gircs  rise  to  must  marked  rcflc^x  morcments  of  the 
lower  extremities. 

bentiibility  to  painful  impressions  and  to  difierences  in  temperatars 
may  also  be  variously  interft^red  with  in  difTercnt  parts  of  the  body 
thougli   such   defects,   like  those  of  other  modes  of  Bensibility,  ore 
generally  most  marked  in  the  lower  extremities. 

The  special  senses  are  far  less  uniformly  impaired.  Sight  is  most 
commonly  affected ;  bearing  only  occasionally  ;  and  smell  still  less 
frequently.  The  defect  of  sight  (due  to  atrophy  of  the  optic  nerves) 
Bomctimes  shows  itself  very  early,  and  at  other  times  only  at  late 
stages  of  the  disease — in  any  case  it  may  go  on  to  the  establishment  of 
a  complete  amanrosis. 

Id  males,  erections  become  less  frequent  and  often  cease  altogether, 
sexual  de&ire  concurrently  growing  less  and  nt  last  disappearing?. 
Exceptions  to  this  rule  are  rare,  though  they  are  occasionally  met  witlu 


t 

B 


(3). — Occasional  signs  and  symptoms  in  Loco- 
motor Ataxy.  These  are  of  various  kinds,  but  the  principal  of 
them  are  tho  so-called  *  gastric  crises '  and  various  trophic  troubles- 
such  as  skin  eruptions,  perforating  ulcers,  arthropathies,  and  mascuUr 
atrophies.  It  will  only  bo  needful  to  say  a  few  words  concerning  each 
of  these  signs. 

The  term  'gastric  crises'  has  been  applied  to  irreg:ularly 
periodical  attacks  of  pain  at  the  epigastrium  associated  with  vomiting, 
hendactie,  and  occasionally  diarrhoea,  generally  without  elevation  i>f 
temperature.  8ncb  attacks  may  last  for  hours  or  days,  and  then  dis- 
appear completely  for  an  altogether  variable  interval. 

Sometimes  in  cases  where  the  lancinating  paiua  are  very  severe, 
eruptions  of  herpetic  vesicles  have  appeared,  from  time  to  time, 
in  the  regions  of  skin  to  which  such  pains  are  referred.  (This  sign 
may  be  fairly  cousidere<l  to  indicate  the  existence  of  some  amount  of 
periphernl  neuritis.) 

Occasionally  deep  perforating  ulcers  are  met  with  in  the 
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goles  of  the  feet  even  in  the  early  etages  of  locomotor  ataxy,  which 
liiwn  to  come  on  witliout  any  adequate  excitiug  cause.     (This  also 
may,  perhaps,  be  a  sign  related  to  a  peripheral  ncaritiR.) 

Peculiar  joint  affections  (*  CharcoL^g  arthropathy ')  in  which 
the  changes  that  ultimntely  arise  are  closely  related  to  those  of  rheu- 
jDatoid  arthritis,  arc  sometimes  met  with  in  association  with  locomotor 
lltaxy.  Such  changes  affect  most  frequently  the  knees  and  the  ankles, 
leas  frequently  the  elbows  and  the  hips.  They  show  themselves  some- 
times in  the  early  stages  of  the  disease,  but  more  frequently  when  it 
is  well  advanced.  The  changes  begin  somewhat  abruptly  with  pale 
cedematotts  and  painless  srellin;^  of  the  joints  affected.  In  later 
stages,  that  is,  after  the  joint  affection  has  lasted  some  years,  there 
communly  ensues  great  deformity  of  the  heads  of  the  tmiifs,  with 
atrophy  and  much  dct^truction  of  ligaments,  leading,  not  unfrcqnently, 
to  dislocations  of  an  incurable  cliaructer,  (Charcot  believes  that  these 
joint  changes  or  arthropathies  are  due  to  extensions  of  the  morbid 
process  fruui  the  posterior  columns  so  as  to  invade  some  |)orLions  (the 
preci:ie  locality  uf  which  cannot  at  present  be  defined)  of  the  anterior 
cornua  of  the  oord.  The  writer,  on  the  contrary,  thinks  they  are 
much  more  Itkety  tu  be  due  to  morbid  changes  in  the  posterior  nerve 
roots  or  in  the  peripheral  nerves  of  or  from  wltich  t\ui  joints  are  in- 
uervatcd.) 

Muscular  atrophies  occoj^ionally  occur  in  the  later  stages  of  loco- 
motor ataxy,  principally  in  the  muscles  of  the  lower  extremities.  As 
such  changes  advance  the  ataxy  becomes  associated  with  more  or  lesa 
of  actual  paresis,  gradually  deepening  to  paralysis.  Autopsies  in  such 
cases  have  shown  thut  the  process  of  sclerosis  has  extended  from  the 
posterior  column?  so  as  to  involve  the  groups  of  large  cells  in  the 
anterior  cornua  and  cause  them  to  become  atrophitxl.  (There  is, 
therefore,  the  strongest  reason  for  believing  that  the  muscular  atrophy 
sometimes  associated  with  locomotor  ataxy,  is  due  to  an  extension  of 
the  morbid  process  from  the  posterior  columns  to  the  anterior  cornua 
of  the  cord.) 


Occasional  association  of  Locomotor  Ataxy  with  other  diseases  of 
the  Spinal  Cord  and  Brain.— The  associations  which  are  most  likely 
to  be  met  with  are  one  or  other  of  these  fire,  viz.,  with  lateral  sclerosis 
of  the  spinal  cord  ;  with  general  paralysis  of  the  insane ;  with  pro- 
gressive muscular  atrophy  (or  Crnveilhier*8  palsy)  ;  with  ophthalmo- 
plegia externa;  or  with  hemiplegia. 
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In  cpKjkin  casoH  disease  in  the  posterior  colatnns  of  the  e 
followed  by  f^imilftr  changes  in  the  lateral  colamns,  or  the 
ordiT  of  development  may  l>e  met  with  (see  p.  C38).  Tbe«e  are 
nioflily  cases  of  disseminated  scIeroBis  of  'spinal  tjrpe  ' ;  luid  when 
they  exist,  we  get  an  adinixtare  of  the  signs  peculiar  to  pocterior 
to  lateral  sclerosis  re«pectirely. 

General  parnlyeiA  of  the  iiuinne  occaMonallj  derplopB  in  n  patient 
already  suffering  from  locomotor  ataxy.  This  happentnl  recx-otJy  io 
one  of  my  patieuts  who  had  been  under  obserration  from  time  to 
time  for  the  pretiouft  six  or  seven  years,  having  been  originally  treated 
by  me  for  locomotor  ataxy  in  its  early  stages.  The  progreas  of  thii 
disease  was  subscqaentiy  arrested,  and  for  three  or  four  yeara  before 
the  outbreak  of  the  t^ymptoms  ofgenoral  paralysia  ho  had  been  suffenn^ 
comparatively  little  from  the  locomotor  ataxy.  In  another  e&<e  abo, 
which  came  under  my  treatment  otdy  in  the  early  stage  of  gene 
paralysis  of  tha  insane,  which  proved  rnpidly  fatal,  I  nudorstood  from 
the  paticnt^s  modica!  aLtiMulaiit  that  locomotor  ntnxy  had  been  disgoofied 
about  eighteen  mouths  previously  by  an  eraincut  physician.  Seein 
that  in  locomotor  ataxy  itself  there  are  no  signs  of  montal  dircorder,  tit 
supervention  of  general  paralysis  of  the  insane  with  it»  'delusions  of 
grandeur  '  and  generally  self-satisfied  condition,  is  marked  off*  by  a 
well-defined  change  in  the  symptomatology. 

The  combination  of  locomotor  ataxy  with  Cniveilhier's  palsy,  also 
well  developed,  is  a  very  rare  combination  of  whirh  I  Lave  only  seen 
one  example.  The  case  was  sent  to  me  by  the  patient's  medical  attendant 
simply  as  one  of  looomotor  ataxy,  and  as  he  entered  my  consulting 
room  I  wns  much  struck  by  the  ataxic  gait  in  combination  with  a 
typical  flail-like  aspect  about  both  upper  extremities.  On  examina- 
tion, great  atrophy  of  the  pectorals  and  shoulder  muscles  was  found  Oik 
both  sides,  as  well  as  of  nearly  all  the  muscles  of  the  upper  eNtremitieft. 
The  locomotor  ataxy  had  existed  for  about  four  years,  and  the  arms 
had  not  been  appreciably  affected  till  the  atrophic  process  &et  in,  and 
this  had  existed  for  about  twelve  months  before  he  came  under  my 
observation. 

Ophthalmoplegia  externa  is  decidedly  more  common  as  an  affection 
coincident  with  locomotor  ataxy.  I  have  myself  only  seen  one  case, 
hot  several  have  been  recorded  by  Buzzard  and  by  Hutchinson.  The 
latter  observer  thinks  such  a  combination  is  moat  apt  to  occur  when 
syphilis  has  pre-existed  as  an  etiologicfll  factor. 

The  coexistence  of  hemiplegia  with  locomotor  ataxy  is  one  which 
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occora  evetj  now  and  then.  This  is  scarcely  to  be  wondered  &t  seeing 
that  locomotor  ataxy  is  such  a  chronic  disease,  and  that  those  who 
suffer  from  it  are,  of  course,  still  liable  to  the  occurrence  of  niptores 
or  thrombotic  occlusions  of  one  or  other  of  their  cerebral  arteries.  la 
this  class  of  case,  therefore,  wo  have  to  do  with  a  more  purely  acci- 
dental association  than  that  which  exists  in  either  of  the  other  com- 
binations above  referred  to. 

We  have  hitherto  spoken  of  locomotor  ataxy  in  snch  n  way  that 
it  might  be  inferred  that  it  is  >^encrally  a  '  progressive  *  disease.  This, 
however,  is  by  no  means  uniformly  the  case  ;  it  is  often  extremely 
irregular  in  the  mode  of  its  development.  Tbas,  the  characteristic 
pains  may  precede  other  obvious  symptoms  in  some  cases  for  five  or 
even  ten  years  ;  or,  the  disease  may  stop  short  at  some  other  initial 
combination  for  a  long  term  of  years — Huzzard  speaks  of  one  case  in 
which  the  only  symptoms  were  the  existence  of  lightning  pains, 
abeeocc  of  knee-jerk,  aud  blindness  due  to  white  atrophy  of  the  optic 
discs.  Again,  in  cases  where  the  disease  is  more  completely  evolved, 
the  morbid  process  may  at  any  time  cease  to  make  further  progress, 
so  that  such  a  patient  may  remain  for  long  periods  in  practically  the 
same  condition. 


37.  INSULAR  OR  DISSEMrNATED  SCLEROSIS  OF  THE  SPIKAL  CORD. 

Tills  is  .1  disease  produced  by  the  development  of  patches  of  sclerosis 
(overgrowth*  of  neuroglia)  of  varying  size  and  shape,  throughout  the 
epical  cord,  and  often  also,  at  the  same  time,  in  different  parts  of  the 
brain. 

Clinically  the  disease  is  met  with  under  the  most  diverse  formsy 
according  to  the  different  sites  aud  sizes  of  the  patches  of  Kclerosis 
occurring  in  difTerciit  cases.  Thi'se  various  forms  of  the  disease  are 
divisible  into  three  partially  distinct  types,  according  as  the  morbid 
changes  and  symptoms  occur  in  and  are  referable  to  (1)  the  spinal 
oord  alone  {spinal  type)  ;  (2)  to  the  cerebrum  alone  {cerebral  type) ; 
or  (3)  to  the  brain  and  spinal  cord  {cerebro-ttpinal  type).  As  the 
dominant  symptoms  of  the  disease  are  often  those  of  the  spinal  type, 
even  where  there  is  also  an  extension  of  the  morbid  process  to  the 
ecrebmm,  it  will  be  most  convenient  to  speak  here  in  the  main  of  the 
*cerebro-spinal*  type.  This  is,  moreover,  both  more  frequent  and  a 
more  characteristic  malady  than  either  of  the  simpler  forms  of  the 
disease. 
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In  regard  to  the  eetiology  of  tbis  affection,  little  can  be  said.  It  mar 
occur  with  or  without  the  predisposing  influence  of  a  neurotic  tendencj. 
It  is  at  least  ns  conamon  in  females  as  it  is  iu  males  ;  and  thoQgli 
rarely  occurring  in  children  under  ten  years  of  ago,  it  is  perhnpA  most 
common  between  the  ages  of  ten  and  thirty  years.  lieyond  the  age 
of  forty,  it  again  becomes  very  rare. 

Anionic  the  exciting  canses,  exposore  to  wet  and  cold  would  seem 
to  take  the  first  rank.  After  tbis  come  traumatic  inOuenccs  of 
various  kinds,  mentnl  shocks  or  tronhlcs,  great  fatignes  from  inentjil 
or  bodily  labour,  aud  finally  the  state  of  convalescence  frouj  several 
acute  disenses,  snch  as  typhus,  cholera,  variola,  or  other  specific 
fevers.  It  has,  indeed,  been  said  to  occur  sometimes  ns  a  sequence 
to  severe  and  long-continued  hysteria  ;  but  iu  some  of  such  cases  at 
Ifast  it  would  ficcm  to  bo  far  more  probable  that  the  early  and  ob- 
scure eyniptoms  connected  with  this  affection  were  those  which  were 
regardLsi  as  hysterical.  '  Hysteria'  may  be  produced  or  simulated  in 
many  ways,  but,  as  itself  a  prodacer  of  organic  changes  in  the  spinal 
cord,  its  roU  is  nssuredly  open  to  grave  doubts. 


It  can  easily  be  understood,  from  what  has  already  been  said,  how 
much  the  symptomatology  of  this  disease  is  liable  to  vary 
in  dififerent  cases,  according  to  the  varying  eitnation,  extent,  and 
order  of  evoUilion  of  tho  morbid  patches.  That  it  is  possible  to  assign 
anything  like  a  definite  sN'mptomatology  for  the  affection  is  due 
the  fact  that  there  are  certain  seats  of  election,  in  which  the  patch* 
of  sclerosis  are  gpecially  apt  to  occur.  The  sites  affected  with  specii 
frequency  are  the  lateral  columns  of  the  spinal  cord,  the  bulb,  and  tbi 
pons;  and  it  is  with  the  occurrence  of  patches  of  sclerosis  in  thesi 
situations  that  we  have  the  following  set  of  correlated  symptoms  per- 
taining to  the  '  cerebro-spinal '  type  of  the  disease. 

A  slowly  ensuing  paresis  of  the  lower  extremities  begins,  first  in 
one  limb  and  then,  after  n  variable  time,  in  the  other.  During  this 
period,  the  paresis  develops  into  a  more  and  more  marked  paralysis, 
though  the  sensibility  of  the  limbs  remains  almost  completely  un- 
affected— nothing  more  than  a  temporory  numbness  being  complained 
of  ill  the  majority  of  cases,  while  lightning-like  pains  and  girdle- 
sensations  are  generally  altogether  'absent.  After  an  interval,  firsi 
one  and  then  another  upper  extremity  may  become  weak,  and  snb- 
seq^nontlv  more  or  less  paralysed.  During  these  early  stages  of  the 
disease  more  or  less  distinct  remissions  of  symptoms  are  apt  to  occur 
from  time  to  time. 
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Meanwhile,  a  most  typical  sign  eoon  shows  itself  in  the  paretic  or 
scaii-paralysed  limbs,  in  the  form  of  a  marked  trembling  or  shaking 
of  those  mascles  or  pnc^  of  a  limb  which  are  called  into  voluntary 
action  with  any  intensity,  alllioiigh  these  phenomena  immediately  sub- 
side when  the  voluntary  exertion  ceases.  Tlie  involuntary  movements 
^OQsifit  cither  of  extremely  well-mnrked  tremors,  Itko  those  met  with 
in  some  cases  of  paralysis  agitans,  or  else  of  movements  of  greater 
range,  more  resembling  those  of  chorea. 

Later,  some  paresis  of  the  trunk-mnscles  may  occur,  &b  well  as  of 
those  of  the  neck  ;  and  this  may  bo  followed  by  a  similar  affection  of 
the  tongue,  lips,  and  facial  muscles — pospibly,  also,  of  those  of  the 
palate,  pliarynx,  and  larynx.  When  a  patient  affected  in  this  manner, 
who  has  been  previously  lying  perfectly  still  in  bed,  is  told  to  endeavour 
to  sit  np,  t^hakings  and  tretnors  begin  in  almost  all  parts  of  the  body, 
and  tlie  scene  is  strangely  changed  until  all  voluntary  efforts  cease,  and 
the  recumbent  position  is  again  assnme'l.  The  same  kind  of  thing 
is  seen  when  movements  of  particular  parts  of  the  body  are  attempted  : 
thus  when,  in  the  sitting  posture,  the  patient  attempts  to  hold  np  one 
leg,  tremors  of  it  immediately  begin;  ask  him  to  take  hold  of  some- 
thing or  to  squeeze  a  dynamometer,  and  the  upper  extremity  called 
into  action  at  once  begins  to  shake  ;  reqnest  him  to  put  out  hia 
tongue,  and  immediately  irregular  protrusions  of  the  organ  occur, 
associated  with  twitchings  about  the  angles  of  the  mouth  and  even  in 
other  parts  of  the  body.  The  act  of  walking  may  cause,  in  more  or 
less  advanced  cases,  tremors  of  the  legs,  arms,  trunk,  head  and  neck 
— all  at  the  same  time. 

Movements  of  slight  intensity  occasion  either  no  shakings  or 
merely  tremors  of  a  very  fine  kind.  The  latter  are  seen  in  the  early 
stages  of  the  disease,  when  writing  is  attempted.  Almost  each  letter 
registers  a  number  of  fine  tremors,  mixed  here  and  there  with  greater 
irregularities.  In  more  advanced  cases,  however,  the  movements  are 
so  disorderly  that  writing  becomes  either  impossible  or  wholly 
illegible. 

Just  as  there  is  no  loss  of  ordinary  sensibility,  so  we  find  that 
patients  generally  remain  fully  conscious  as  to  the  positions  and  move- 
ments of  their  liml)5,  and  that  closure  of  the  eyes  occasions  no  increased 
nncertainty  of  their  movements  ;  nor,  when  in  the  standing  position, 
are  they  rendered  more  giddy  or  more  unsteady  by  such  a  proceeding. 
All  these  signs  may,  however,  be  different  in  those  cases  in  which  the 
terior  as  well  as  the  lateral  columns  of  the  cord  are  distinctly 
Affected.     Such  cases  are  met  with  not  unfreqaentlj. 
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Up  to  tl\is  stage,  there  nmy  be  no  distinct  interference  willi  D^t^ 
functions  of  tlie  bladder  or  the  rectnm.  Tlie  tendon- reflexes  are,  how- 
ever, generally  distinctlj  exaggerated  ;  onkle-clonus  may  be  obtained 
with  readiness,  and  the  knco-jerfc  is  often  more  pronounced  than  nsual. 
There  is  no  tendency  to  the  formation  of  bed-sores  ;  no  -wasting  of 
mnsclea  ;  nor  is  any  alteration  in  their  electrical  excitability  met  with. 

After  variable  and  often  long  periods,  the  affected  lower  extremities, 
which  have  become  more  and  more  paralysed,  maViin  some  cases,  »how 
signs  of  commencing  bar-like  rigidity.  Xbe  limbs,  as  tlie  patient 
lies  in  bod,  aro  closely  drawn  together,  and  in  a  condition  of  rigid  ex- 
tension, which  is  generally  increased  when  any  attempts  to  move  them 
are  made.  At  first  tliis  condition  of  the  limbs  ensues  from  time  to  time, 
in  the  form  of  paroxypina  lasting  for  an  hour  or  two.  But,  after  a 
period,  the  attacks  are  Iwth  more  frequent  and  longer,  so  that  ulti- 
mately the  condition  of  rigidity  becomes  permanent.  Conlractiona  of 
the  arms  are  Iokk  common,  and  when  they  occnr  they  become  fixed  at 
times  in  a  diHercnt  position  from  that  met  with  in  simple  lateral 
sclerosis  (p.  G^7)t  that  is,  like  tike  lower  extremities,  in  a  conditi< 
of  extension,  and  closely  drawn  to  the  sides  of  the  body. 

At  this  period  ankli^-clonus  onn  often  be  elicited  with  the  greatest 
ease,  and  the  nioveiiieiits  uf  the  one  leg  may  extend  to  the  opposil 
lower  extremity,  and,  indeed,  set  np  more  or  less  of  general  Lremt 
throughout  the  body.     Exi>osure  to  cold,  or  irritation  of  the  skin  in 
various  ways,  will  also  often  suffice  to  set  upibe  same  kind  of  goneri 
tremor. 

The  manifestation  of  tremors  of  the  tongue,  lips,  and  fac©  is, 
course,  a  sign  that  the  bulb  is  afiected  ;  and  when  this  occurs,  simul 
taneously  or  very  soon  after,  otlier  evidences  of  implication  of  the  bul 
and  of  contiguous  portions  of  the  cerebrum  may  be  expected  to  pi 
sent  themselves.  Articulation  may  become  more  or  less  affocte< 
the  B[>cech  being  rendered  slow,  hesitating,  and  measured,  syllablo 
syllable  (of  *  scanning  '  type)  ;  or  it  may  be  jerky  in  character — b( 
coming  eFpecislly  thick  and  blurred  in  the  later  stages  of  the  disease. 
The  power  of  swallowing  is  less  frequently  impaired,  but  in  advanced 
stages  it  is  apt  to  be  affected. 

Nystagmus  is  very  frequently  met  with.  Diplopia,  or  actual  para- 
lysis of  the  ocular  mnficles,  is  rare.  Amblyopia  not  unfrcquently 
exists;  perhaps  in  one  eye  only.     Actual  blindness  is  very  rare.* 

*  lusnpport  or  rathc^r  in  explnnatlon  of  this,  tboro  ia  the  foci  mentioned 
Cbarcot,  Lhat  an  uptic  nerve  nl'ich  ^vil8  afT><cted  thrnugh  itu  wliolo  thiokaeaa 
a  patob  of  sclerutiiii  waa  jet  capable  of  performiDg  its  fimctiona. 
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Vertigo,  sometimes  to  a  marked  extent^  is  no  nncommon  symptom  ; 
and,  AS  the  cerebrum  becomes  more  uud  more  aflfectcd,  a  condition  of 
Wfll-marked  hebotndef  or  actual  dementia,  gradually  becomes  pro- 
nouDced.  This  betrays  itself  externally  by  a  blank,  exprcssioaless 
Aspect  of  the  face ;  the  patient  becomes  childish  in  manner,  his 
memory  fails,  he  takes  interest  only  in  triBes,  langhs  constantly  also 
at  the  merest  trifles,  or,  on  the  other  hand,  ia  very  easily  moved  to 
tears. 

During  this  condition  oF  things  a  ftuliacute  maniacal  condition  may 
BOperrene  ;  or  tlie  patient  may  develop  *  delusions  of  grandeur'  pre- 
cisely similar  to  those  met  with  in  *  general  paralysis  of  Ihe  insane  * — 
examples  of  which  the  writer  has  recently  seen  in  two  of  his  own 
patients.  In  other  cases,  persons  suHering  from  this  discaae  may 
lapse  into  a  profoundly  nii^lancholic  condition. 

At  this  stage,  too,  apoplectiform  or  epileptiform  attacks  are  parti- 
cularly apt  to  occur  from  time  to  time.  After  such  attacks,  of  which- 
ever kind,  the  limbs  on  one  side  of  the  body  and  the  face  are  left  more 
or  less  paralysed  ;  and  where  the  attack  has  l>een  epileptiform  in  cha- 
racter, the  convulsive  twitchings  arc  often  limited  to  this  one  side  of 
the  body.  Ab  Charcot  has  pointed  out,  these  attacks  arc  precisely 
similar  to  those  that  occur  in  general  paralytics,  or  in  coses  of  old 
hemiplegia  with  descending  sclerosis.  They  answer  to  the  so-called 
'  congestive  attacks,'  but,  as  Charcot  contends,  they  do  not  seem  to  be 
associated  with  any  new  appreciable  lesions  of  a  *  gross '  order.  Such 
epileptiform  attacks  may  be  brief,  or  they  may  last  for  hours  ;  or,  off 
•nd  on,  even  for  days.  In  all  of  them  the  temperature  begins  to  rise 
almost  at  once — without  any  initial  period  of  depression — and  may 
even  reach  104°  F.  in  a  few  hours,  or  otherwise  more  slowly.  The 
temperature  then  begins  to  fall  again  ;  or,  shoold  it  continue  to  rise 
to  a  still  higher  point,  the  attack  U  very  apt  to  ti'nninate  fatally. 

Every  attack  of  this  kind  leaves  the  patient  in  a  manifestly  worso 
condition,  both  bodily  and  mentally ;  and  perhaps  in  one  of  them,  at 
lastf  death  may  occur. 

The  symptomatology  of  this  disease  is  liable  to  be  considerably 
modified  in  different  cases,  but  principally  in  two  directions,  produc- 
ing complications  of  the  same  kind  as  those  that  are  also  apt  to 
occur  in  '  spasmodic  spinol  paralysis.*  In  each  disease  there  may,  ia 
some  cases,  be  a  special  affection  of  the  posterior  columns,  in  one  or 
other  region  of  the  conl,  bringing  with  it  more  interference  with  sen- 
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fiibility,  and  an  admixture  of  other  gymptoma  pertaining  to  locoaiotor 
atnxy.  It  is,  perhaps,  principally  in  theso  cases  that  the  *  crises  gai- 
trujves^  (pains,  vomiting,  and  occasionally  diatrhcpa)  are  also  met 
with.  In  other  instances,  there  maybe  an  extension  of  the  sclero&isto 
the  j^rey  matter  of  the  anterior  comna  in  one  or  other  region  (as  well 
as  to  other  parts  of  the  groy  matter),  leading,  among  other  phenomena, 
to  muscular  atrophy  in  related  regions  of  the  body.  In  either  of  these 
vrnys,  the  symptoms  of  the  original  disease  may  be  oomplicaied,  oiid, 
to  a  certain  extent,  obscured. 

Slany  other  differences  also  present  themselves  in  special  cases, 
owing  to  the  varying  situations  in  which  the  morbid  patches  make  their 
first  nppcurnncc.  In  a  fair  proportion  of  the  cases,  the  disease  seems 
to  reveal  itself  first  in  the  brain,  rather  than  in  the  spinal  cord. 

After  pursuing  a  very  slow  course  for  years  (often  five  to  ten),  ihc 
unfortunate  suff«.'rL'rs  from  this  disease  may  at  last  he  carried  oQT  in 
various  ways.  Death  iiiny  take  place  in  one  of  the  apoplectiform  or 
epileptiform  attacks,  occurring  either  in  patients  who  arc  merely 
slightly  demented,  or  in  those  who  are  otherwise  actually  insane  ;  or, 
at  last,  in  cases  in  which  there  is  great  interference  not  only  with 
articulation  but  also  with  deglutition,  the  functions  of  the  heart  or  of 
respiration  may  aUo  become  affected,  and  may  thus  lead  on  to  «  fatal 
termination. 

In  other  cases,  after  the  disease  has  lasted  for  years,  and  when  the 
groy  matter  of  the  cord  has  become  seriously  involved,  accidents  may 
snpervene  bimilar  to  those  which  occur  in  the  final  stages  of  manycasen 
of  paraplegia.  Tlie  bladder  may  become  paralysed,  and  after  a  time 
innammatiou  and  ulceration  may  be  set  up,  followed  by  secondary  in- 
flammation of  the  ureters  or  kidneys.  Or,  bed-sores  may  form; 
sloughing  may  go  on  extensively;  and  the  patient  may  at  last  dio 
exhausted,  or  from  the  supervention  of  blood  poisoning  or  some  acute 
inilammatory  disease. 


In  its  early  stages  the  diagnosis  of  this  diseaso  may  present  very 
considerable  difficulties.  This  is  especially  the  case  when  the  morbid 
process  begins  in  the  cerebrum.  Here,  for  a  time,  there  may  ba 
nothing  distinctive,  and  we  have  to  wait  for  the  further  development 
of  the  disease  before  anything  like  a  positive  diagnosis  is  possible. 
Similarly,  where  the  disease  begins  only  with  spinal  symptoms,  it  is 
often  extremely  difficult  to  diagnose  it  with  certainty  in  its  very  early 
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stages.  The  important  characters  in  the  more  typical  forms  of  the 
disease  are  the  jouth.  of  the  patient,  the  paresis  gradually  increasing 
first  in  one  and  then  in  the  other  lower  extremity,  with  no  alteration  in 
sensibility  or  in  the  electrical  irritability  of  the  nerves  or  muscles. 
When  ankle-clonus  becomes  easily  obtainable,  and  when,  moreover,  the 
peculiar  tremors  and  disordered  movements  on  voluntary  excitation  of 
the  muscles  are  met  with,  together  with  the  absence  of  any  such 
tremors  in  the  condition  of  rest,  and  some  amount  of  paresis  or  of 
similar  symptoms  in  one  or  both  upper  extremities,  the  diagnosis  of 
the  '  spinal '  type  of  this  disease  can  be  no  longer  difficult  ordoubtful. 
By  far  the  most  typical  cases,  however,  are  those  of  the  'cerebro- 
spinal '  type,  in  which,  with  such  symptoms  as  are  above  indicated, 
there  are  also  some  others  due  to  disease  of  the  bulb  or  pons — such 
as  have  already  been  indicated  in  speaking  of  the  symptomatology  of 
the  disease.  In  these  cases  the  disease  is  really  quite  distinctive ;  so 
that,  even  when  the  patient  is  seen  at  this  stage  for  the  first  time, 
the  malady  ought  to  be  easily  recognized. 

Still  such  cases  are,  with  extreme  frequency,  supposed  to  be  io- 
stances  of  '  hysteria.'  Chorea  is  another  afifection  with  which  it  is 
most  apt  to  be  confounded  ;  but  the  absolute  cessation  of  all  tremors 
and  disordered  movements  in  multiple  sclerosis  when  the  patient  is  at 
rest,  and  their  immediate  re-initiation  (mainly  in  the  parts  moved,  but 
also  often  to  some  extent  in  others)  on  the  occurrence  of  voluntary 
efibrts,  is  a  thoroughly  distinctive  characteristic. 

Paralysis  agitans  ought  to  be  distinguished  from  disseminated 
sclerosis  with  even  more  ease.  It  is  scarcely  ever  met  with  in  persons 
under  the  age  of  thirty-five,  just  as  multiple  sclerosis  is  only  rarely 
met  with  in  persons  beyond  such  an  age,  the  movements  of  paralysis 
agitans  are  only  to  a  slight  extent  exaggerated  by  voluntary  exertion 
of  the  parts,  or  they  may  even  be  stopped  thereby.  Nor  do  the  move- 
ments met  with  in  paralysis  agitans,  in  the  form  of  fine  tremors,  cease 
to  anything  like  the  same  extent  under  conditions  of  rest.  There  is 
generally  no  shaking  of  the  head  and  neck  in  paralysis  agitans,  though 
they  are  inclined  forwards,  in  association  with  a  stooping  gait,  in  a 
characteristic  manner. 

Mercurial  poisoning,  with  tremors,  can  be  easily  distinguished,  on 
inquiry  into  the  history  of  the  patient,  and  the  mode  of  onset  of  the 
disease. 

In  those  more  irregular  cases  of  multiple  sclerosis,  in  which  there 
is  either  an  implication  of  the  posterior  columns  of  the  cord,  or  of  the 
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sibility.  And  an  admixtarc  of  other  symptoms  pertaining  to  locomotor 
ataxy.     It  is,  perhaps,  principally  in  these  cases  tbnt  the  *  crises  gos- 
tritfues*  (pains,  Tomiling,  and  occasionally  diarrhoea)  are  also  met 
with.     In  ollior  instances,  there  may  he  an  extension  of  the  sclerosis 
the  grey  matttr  of  the  auterior  cornua  in  one  or  other  region  (as  wel 
ns  to  other  parts  of  the  grey  matter),  leading-,  among  other  phenomeni 
to  muscular  atrophy  in  rtOated  rpgions  of  the  body.     In  either  of  thea 
ways,  the  symptoms  of  the  original  disease  may  be  complicated,  ftn( 
to  a  certain  extent,  obscured, 

Many  other  diflVrences  also  present  themselves  in  special  ea8«s,1 
owing  to  the  varying  situations  in  which  the  morbid  patches  make  theiff^ 
first  appearance.     In  a  fair  proportion  of  the  coses,  the  disease  scci 
to  reveal  itself  first  in  the  brain,  rather  than  in  the  spinal  cord. 

After  pursuing  a  very  slow  course  for  years  (often  five  to  ten),  thi 
unfortunate  sufferers  from  this  disease  may  at  last  be  carried  off  is"' 
various  ways.  Death  may  take  place  in  one  of  the  apoplectiform  or 
liloptifortn  attacks,  occurring  either  in  patients  who  are  merely 
lightly  demcntpil,  or  in  those  who  are  otherwise  actually  insane  ;  or^ 
at  last,  in  cases  in  which  there  is  great  interference  not  odIj  wit 
articulation  hut  also  with  deglutition,  the  functions  of  the  heart  or 
respiration  may  also  become  atTccted,  and  may  thus  lend  on  to  a, 
termination. 

In  other  cases,  after  the  disease  has  lasted  for  years,  and  when" 
grey  matter  of  the  cord  has  become  seriously  involved,  accidents  maj 
supervene  similar  to  those  which  occur  in  the  final  stages  of  manycasefl] 
of  paraplegia.  The  bladder  may  become  paralysed,  and  after  a  tim( 
inflammation  and  ulceration  may  be  set  up,  followed  by  secondary  in-« 
fiammation  of  the  ureters  or  kidneys.  Or,  bed-sores  may  formj 
sloughing  may  go  on  extensively;  and  the  patient  may  at  last  di( 
exhausted,  or  from  tlie  supervention  of  blood  poisoning  or  some  acute 
infiammatory  disease. 


In  its  early  stages  the  diagnosis  of  this  disease  may  present  tgi 
considerable  difficulties.     This  is  especially  the  case  when  the  morbi 
process  begins  in  the  cerebrum.     Here,  for  a  time,   there  may 
nothing  distinctive,  and  we  have  to  wait  for  the  further  development 
ofthedigcoso  before  anything  like  a  positive  diagnosis  is  possible. 
Similarly,  where  the  disease  begins  only  with  spinal  symptoms,  it  is 
often  extremely  difficult  to  diagnose  it  with  certainty  in  its  very  early 
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stages.  Tlie  important  characters  in  the  more  trpical  forms  of  tlio 
disease  are  Ibe  youth  of  the  patient,  the  paresis  gradually  increasing 
first  in  one  mid  then  in  the  other  lower  extretnily,  with  no  alteration  in 
Bensibility  or  in  the  electrical  irritability  of  the  norres  or  musclea. 
When  ankle-clonus  becomee  easily  obtainable,  and  when,  moreover,  the 
peculiar  tr<?mora  and  disordered  movementa  on  voluntary  excitation  of 
the  muscles  are  met  with,  together  with  the  absence  of  any  such 
tremors  in  the  condition  of  rest,  and  some  amount  of  paresis  or  of 
similar  symptoms  in  one  or  both  upper  extremities,  the  diagnosis  of 
the  *  spinal '  type  of  this  disease  can  be  no  longer  difficult  ordoubtful. 

By  far  the  most  typical  cases,  however,  are  those  of  the  •cerebro- 
spinal '  typo,  in  which,  with  such  symptoms  as  are  above  indicated, 
there  are  also  some  others  due  to  disease  of  the  bulb  or  pons^-such 
as  have  already  been  indicated  in  speaking  of  the  symptomatology  of 
the  disease.  In  these  cases  the  disea-se  is  really  quite  distinctive;  so 
that,  even  when  the  patient  is  seen  at  this  stage  for  the  first  time, 
the  malady  ouglit  to  be  easily  recognized. 

Still  sucli  cases  are,  with  extreme  frequency,  supposed  to  be  in- 
stances of  '  hysteria/  Chorea  is  another  affection  with  which  it  is 
most  apt  to  be  confounded  ;  but  the  absolute  cessation  of  all  tremors 
and  disordered  movements  in  multiple  sclerosis  whea  the  patient  is  at 
rest,  and  their  immediate  re-initialion  (mainly  in  the  parts  moved,  but 
also  often  to  some  extent  in  others)  on  the  occurrence  of  voluntary 
efforts,  is  a  thoroughly  distinctive  characteristic. 

Paralysis  a^itans  ought  to  be  distinguished  from  disueminaled 
solerosis  with  even  more  ease.  It  is  scarcely  over  met  wltli  in  persons 
ander  the  age  oi  thirty-five,  just  as  multiple  sclerosis  is  only  rarely 
met  with  in  persons  beyond  such  an  age,  the  movements  of  paralysis 
agitans  arc  only  to  a  slight  extent  exaggerated  by  voliiutary  exertion 
of  the  parts,  or  they  may  even  be  stoppo*!  thereby.  Nor  do  the  move- 
ments met  with  in  paralysis  agitans,  in  the  form  of  Gne  tremorec,  cease 
to  anything  like  the  same  extent  under  conditions  of  rest.  There  is 
generally  no  shaking  of  the  head  and  neck  in  paralysis  agitans,  though 
they  are  inclined  forwards,  in  association  with  a  stooping  gait,  in  a 
characteristic  manner. 

Mercurial  poisoning,  with  tremors,  can  be  easily  distinguished,  on 
inquiry  into  the  history  of  the  patient,  and  the  mode  of  onset  of  the 
disease. 

In  those  more  irregular  cases  of  multiple  sclerosis,  in  which  there 
is  either  an  implication  of  the  posterior  columns  of  the  cord,  or  of  the 
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grey  matter  in  some  region  or  regions,  the  diagnosis  of  the  compl 
nature  of  the  nffuction  must  be  based  upon  the  geocr&l  principles  apj 
cable  to  the  regional  diagnoKiis  of  spinal  cord  disease. 


28.  FBtEDREICn'S  D13BA8B. 
This  is  a  disease  apt  to  bliow  itself  in  several  members  of  the  sa: 
family,  at  perioils  varying  mostly  between  early  childhood  and  ihe 
twenty-tifth  year.    It  lias  been  found  to  be  ttro  or  thfeo  times  more 
qnent  in  males  than  in  females.     It  is  not  an  hereditary  disease  In  ti 
sti'ict  sense  of  the  term  ;  it  \6  ratlier  a  family  disease^  showing  ite-elf  in 
ficrernl  children  t)f  the  same  parents,  although  neither  they  nor  their 
parents   may   hare    had    tbe    disease.      The   term   *Hereditar 
Ataxy'  is  therefore  misleading. 

The  disease  is  depemlent  upon  the  development  of  areas  of  sclerosit 
in  the  posterior  and  iu  the  autcro-lat^^ral  columns  of  the  cord,  as  well 
AS  in  some  parts  of  the  grey  matter — together  with  an  extension  of 
such  morbid  processes  to  the  bulb,  so  as  to  implicate  the  hypoglossal 
nuclei  and  oUier  parts.  This  uJTection  has,  therefore,  likevri6o  been 
named  'Diffuse  Sclerosis  of  the  Spinal  Cord  and 
Bulb; 

Commeucing  without  any  special  exciting  cause,  the  malady  shows 
itself  first  by  the  occurrence  of  a  gradually  progressive  weakness 
one  or  both  lower  extremities,  together  with  an  unsteady  or  uncertain^ 
rather  than  a  diEslinclly  ataxic  gait.  The  legs  arc  oftcu  placed  wide 
apart,  and  the  walk  is  not  unlike  that  of  a  drunken  man.  By  slow 
degrees  the  weakness  increases,  till  even  standing  becomes  impos- 
sible. 

The  weakness  and  uncertainty  of  movement  soon  extends  to  the 
upper  extremilics,  whicli  also  become  tremulous  daring  the  oxecuti 
of  movements.  Most  frequently  this  inco-ordiuntion  is  notcxaggcrat 
by  closure  of  the  eyes. 

Later  on  the  trunk  and  the  head  become  the  seat  of  oscillsti 
which  arc  cxnggcratcd  when  Uic  patient  executes  any  movement,  b 
which,  on  the  other  hand,  cease  when  he  is  completely  at  rest  in  the 
recumbent  position. 

In  males  a  condition  of  impotence  supervenes  ;   sad  in  females 
menstruation  becomes  exceedingly  iiTegular.      These  signs  are  n 
long  iu  showing  themselves  when  we  have  to  do  with  patieutd  pa 
the  ago  of  puberty. 
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After  some  ycarSf  the  tongue  partakes  in  the  trembling  ;  and 
speech  becomes  hfsitating,  thick,  aiii^  at  last  scarcely  intelligible. 
Ultimately  the  tongue  may  become  completely  paralysed  and  motion- 
less. 

Nystagmus  of  a  alow  horizontal  character  is  apt  to  show  it«elf,  on 
the  occasion  of  voluntary  moTcnients  of  the  eyeballs. 

Dnring  the  tiual  stages  of  the  disease,  there  is  apt  to  be  more  or 
lees  complete  paralysis  of  all  the  limbs — ctften  asHOcintcd  vrixh 
muscalar  atrophy.  At  this  period,  also,  the  limbs  are  occasionally 
affected  with  cramps,  or  transitory  contractures. 

Again,  it  is  only  during  the  final  stages  of  the  disease  that  affec- 
tions of  sensibility  are  prone  to  ehow  themselves — and  that,  principally, 
ia  the  form  of  anajsthesia  of  the  lower  extremities,  often  so  complcto 
as  to  involve  the  joints  and  muscles  as  well  as  the  skin.  Sometimes 
pnins  are  complained  of,  but  thoy  are  rather  erratic  in  character  than 
of  the  ligbtning-likc  or  lancinating  type. 

The  special  senses  and  the  intellect  usually  remain  intact. 

The  ptipil  often  remains  sensitive  to  light,  and  may  be  cren  rather 
unnaturally  sensitive. 

The  sphincters  arc  not  affected ;  and  there  is  no  tendency  for  bed- 
roree;  to  occur. 

SiiUiieu  attacks  of  vertigo  are  apt  to  soperveno  (and  that  qnito 
irrespective  v>f  the  position  of  the  patient  at  the  time)  ;  or  towards  the 
clo!<e  of  thti  disease  actual  apoplectiform  attacks  may  occnr,  iu  one  of 
which  the  patient  may  succumb.  k?iich  an  attuck  is  said  to  bo  of  the 
following  type  : — "  It  is  characterised  by  a  rapid  but  incomplete  loss 
of  consciuusness,  by  resolution  of  nil  the  limbs  and  a  grnerali«ed 
onoisthesia,  by  a  considerably  impeded  respiration  which  is  of  a  jrrk- 
ing  and  noisy  type,  by  a  tumultuous  action  of  the  heort  and  great 
frequency  of  pulse  (130),  toguther  with  a  notable  elevation  of  tem- 
perature" (BrouBse). 

The  progress  of  the  disease  is  often  extromely  slow,  but  alwaya 
fatally  progressive.     It  may  last  from  5-30  years. 

When  first  recognized  this  disease  was  regarded  as  a  form  of 
*  locomotor  ataxy';  but,  as  Charcot  and  BounieviUe  have  pointed 
out,  Rome  of  the  cases  at  least  are  much  more  clo&cly  related  to  'dis- 
seminated sclerosis.*  Friedreich's  disease  is,  in  fact,  a  malady  as  it 
were  inlcnnediate  between  these  two  affections,  having  important 
alliances  with  each  of  them,  thoagh.  for  the  most  part,  the  alliance  is 
closer  between  it  and  disseminated  sclerosis  than  between  it  and  loco- 
motor ataxy. 
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As  already  indicatcti,  the  diagnosis  has  to  ho  made  princfpaT 
betTreen  Fricdrvicb's  disease  and  disseminated  Bclerosis,  or  elf 
butweenitund  locomotor  ataxy.  Sach  difficuUies  of  diaguosis  mi 
however,  present  tlicmselveB  principally  in  regard  to  the  first  cas* 
Friedreich's  disease  that  happens  to  show  itself  in  a  family.  If  tbft^ 
medical  alteodaat  is  aware  that  already  one  or  mora  of  the  patient's 
brothers  and  sisters  has  become  aflfected  in  a  similar  manner,  more 
than  half  the  liiffioulty  of  diagnosis  is  at  once  got  rid  of — supposing 
the  practitioner  to  be  aware  of  the  existence  and  general  iiatnm  of 
such  a  malady  as  Friedreich's  disease.  This  is  so,  because  sererai, 
cases  of  ordinary  locomotor  ataxy  or  of  disseminated  sclerosis  iu  tb< 
same  family  must  be  regarded  as  events  of  extreme  rarity. 


LOCOUOTOB  ATAXY, 

Rarclj  before  20th 
year. 

Affections  of  Ronsibi- 
lity  t'arly  and  constant. 
Sight  and  heartug  often 
affected. 


FBIEDREICH'S  DIBBA8G.    DISSEMINATED  BCLEB08I9. 


C'ommonly  before  20th 
year. 

AfFoctions  of  sensibi- 
lity absent. 


Often 
year. 


before      20tlk 


Affections  of  sensibu 
lity     (jcnorally     absent,* 
ihoogh  si^ht  tmd   bear> 
ing  are   eometimea  af- 
fected. 


Donblo     vision,     and 
ArgjU-Bobortaoa  pupil 

presuDt. 

No  nystagmoB. 


Donblo  vision,  and 
Argv  ll-Uobenaou  pupil 
absent. 

Kystagmus  freqaect. 


Doable  ruion  fre- 
quent, and  Arprlt- 
Bobertson  pupil  absent. 

NjstagmaB  very  com- 
mon. 


Nnoscillationsof  bead 
Mid  trunk. 

Kn«»e-jerk  absont ;  no 
ankle  cloous.  Ko  rigi- 
dities. 


No  spoech  defects. 

Simple     inco  -  ordina- 
tion in  arms  common. 


Mental 

rare. 


distarbanoe 


Oscillntions  of  bead 
and  trunk  very  common. 

Knee-jerk  either  nb- 
sent,  of  medium  iniDU- 
eily.  ur  exug^eraled. 
SomMimea  clonus.  No 
rigidities. 

DifiicnILiea  in  speech. 

Trcmars  of  arm^s  exag- 
gerated by  movement. 


No 

ance. 


mental    distorb- 


Oncillatinns  of  head 
and  trnnk  frci^tient. 

Knp(^•jerk  commonly  ] 
cxnggei-aied,  and  clouiv' 
preseut.  Rigidities  com- 
mon. 


DiMcnltios  in  speech. 

Tremors  of  arms,  on 
mov(<ment, grnduallj  be- 
coming cboroic  in-range. 


Mental 
frequent. 


diBtorbanoe 


It  should,  however,  be  borne  in  mind  that  in  Friedreich's  disi 
(as   well  as   in    locomotor  ataxy,  and  disseminated   sclerosis)   xntK 
variation  exists  in  diUcrent  cbkus,  iu  the  rapidity  and  in  the  order  of 
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development  of  the  several  signa  and  symptoms.  A  similar  variabi- 
lity exists  in  regard  to  the  relative  development  of  these  several  signs, 
in  different  cases — the  resnlt  being  that  only  a  generic  similarity  is 
likely  to  exist  between  any  two  or  three  consecutive  cades  of  this 
disease  that  may  chance  to  present  themselves  to  the  same  observer. 

Supposing,  however,  that  we  have  to  do  with  a  solitary  case  of 
disease,  then  the  question  of  age  becomes  of  first  importance.  If  the 
patient  should  be  under  twenty  years  of  age,  the  chances  would  be 
decidedly  against  locomotor  ataxy,  and  in  favour  of  the  case  being 
either  one  of  Friedreich's  disease  or  of  disseminated  sclerosis.  While 
the  indications  would  be  still  further  against  locomotor  ataxy,  if  there 
should  be  an  absence  of  the  peculiar  pains  characterising  this  latter 
disease,  or  of  other  affections  of  sensibility. 

The  points,  in  detail,  which  must  be  taken  into  consideration  for 
the  diagnosis  of  these  three  diseases  from  one  another  are  given 
above  in  parallel  columns. 
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Peduncle,  secondary  degenera- 
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Perception  and  thonght  procenses    Ktfl 
Perceptive  oeotrea  105,  lOO,  257 

M  ti     anditory         ...     116 

*<  ,1      tIbur]  ...     116 

Peripheral  panUyBcs  10, 1 1 

Perimeter     ...  ...  ...     387 
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Slunsea,  cerebral,  tbromboBis  in     314 

^^^^H           Bevivuil  articulatory  feelings  ...     116 

Sixth  nerves,  origin  of              ...     425 

^^^^^B           Rolandic  area,  lesions  of           ...     269 

„          u      signs  of  paralysisof    42S 

^^^^^H           Bolandic  area,  leeiona  of,    and 

Skin  reflexes              ...            ...     637 

^^^^^H               descending  degenei-ationa      ...     S15 
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verse  of  cord  221, 580 
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FAOB 
Spinal  oord,  functions   of  dif- 
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^^1                 Stemo-moAtoid.  spaam  of         ...     489 
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Vagus,  branches  of   ...             ...  468 
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„           „       of  internal  cap- 
sule      ...  807 
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Vertigo       ...  ...     418,642,651 
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